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PREFACE. 

The present work exhibits tlie methods employed 
in conveying to young persons a knowledge of the 
first Principles of Arithmetic. 

Though many books on this branch of instruction 
have issued from the press, more or less adapted to 
the purposes of elementary education, the Author's 
experience in tuition has convinced him of the want 
of a Manual supplying the learner with clear, practical 
explanations, and with useful, well-arranged examples. 

Questions framed upon the occurrences which 
arise out of the ordinary requirements and occupa- 
tions of daily life, will — ^independently of the prac- 
tical utility resulting from them — winter est children 
and exercise their ingenuity and intelligence more 
than calculations based solely upon commercial trans- 
actions. For this reason also the plan of teaching 
the Compound with the Simple Rules is pursued, 
and is strongly recommended. 

The design of the Work includes these several 
subjects, with the whole extent of the Arithmetic 
usually taught in Schools; but as it is impossible 
to embrace this range vdthin the limits of the First 



IV PREFACE. 

Part, a portion is reserved for the Second Part, which 
will treat of Fractions and the higher departments of 
the science. 

No abstract rules have been introduced, but the 
various modes of working examples have been care- 
fully elucidated. This plan has been adopted from 
the persuasion that Arithmetic when taught by 
rules, fails to awaken, and bring into active play, the 
reasoning powers of children. And further, that no 
rules, however carefully drawn up, can produce in 
youthful minds that clear comprehension of the 
reason of arithmetical operations which results from 
the synthetic explanation of the successive steps of a 
solutum. 

By the use of this Manual, it is confidently be- 
lieved that a young person, of ordinary capacity, will 
be able to acquire a well-grounded knowledge of the 
Elementary Principles of Arithmetic ; and with this 
conviction it is now respectfully submitted to the 
public. 

E. H. 

Royal Naval Schools, 
Oreenwieh Hospital. 
December, 1849. 
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ARITHMETIC. 



1. Arithmetic teaches us the method of com- 
puting by numbers. 

s. Suppose that you had to count a number of 
apples — say twenty — and that you began by saying 
oncy and then proceeded by saying twoy threes fouvy 
fivcy and so on till you had counted them all. One 
apple is here called the unit. 

Again, if you had to count a number of books, 
one hook would be called the unit ; the number of 
boys in the school, — a hoy would be the unit; the 
number of panes of glass in the school-room win- 
dows, — a pane of glaas would be the unit. If you 
had to measure the number of yards in a piece of 
cloth, — a yard of cloth would be the unit ; the num- 
ber of gallons in a large vessel of water, — a gallon 
of water would be the unit, and so on. 

Any thing may be a unit, — a length, a weight, 
or a time, as the case may be, but it can be a unit 
only for things of its own kind, as the unit is one of 
the things that are counted or measured. 

If a school consisted of fifty boys and fifty girls, a 
hoy would be the unit in the number of boys, and a 
girl the unit in the number of girls ; but if we said 
there were one hundred children in the school, then 
a child, which means either boy or girl, would be the 
unit. We speak of a hundred head of cattle, though 
some of them may be horses, some cows, and some 
sheep; or a hundred head of game, though some may 

A 



2 NUMERATION. 

be pheasants^ some hares, and some rabbits, &c. ; in 
each case we mean one hundred separate heads of 
animals. 

Any of the above units, or a single article of any 
kind, as a penny, a shilUng, a pound, a yard, &c., is 
represented in calculation by the symbol 1 , called one, 
which is itself the unit of arithmetic, every other 
number being a collection of ones or imits. 

3. If we had to count a number of persons or 
things, — as men, women, boys, girls, booKs, slates, 
pens, birds, trees, apples, &c., — the number counted 
could be represented by short upright lines ; for ex- 
ample, suppose I begin to count my fingers, holding 
them up one after the other, and that I place in 
groups upon a slate or black board as many short 
upright lines as there are fingers held up at the same 
time. This being done, the groups of lines will ap- 
pear thus : 

1 II 111 nil mil mill mmi iiiiiiii iiiiimi imiimi 

Now if I had to count a hundred or more articles of 
any kind, and to represent them by means of short 
lines, the writing down of so many lines would not 
only be^troublesome, but the diflicmty of readily see- 
ing how many were written would lead to confusion 
and, consequently, to mistakes. In order to avoid 
this inconvenience, numbers are expressed by means 
of the following ten sisns or figures, whose names 
and the number of marks for which they stand are 
placed over them. 



1 II III nil 


mil 


mm 


llllill 


IIIIIIII 


miiiiii 


nought one two three four 


five 


six 


seven 


eight 


nine 


12 3 4 


5 


G 


7 


8 


9 



Nought i 0, called also cipher or zero, has no value, 
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the other figures stand for the first nine numbers, 
each figure beuig a unit greater than that which 
stands before it. Numbers higher than 9 have not 
distinct signs for themselves, but are expressed by 
placing some of the above figures by the side of each 
other. 

In the line on the opposite page, 8 means eight 
ones, or units; 7 means seven ones, or units; and so 
on of the other figures. In fiiture we shall know when 
we see a figure standing by itself thus G that it 
means six units, — that 3 means three units, — that 1 
means one unit, — that means no imit or nothing. 

4>. Now let us agree that when a figure stands 
by itself, or on the right of other figures, it shall 
simply express so many units ; but when it stands in 
the second place from the right, it shall express so 
many tens, or that it shall have ten times the value 
which it had in the first or unit's place, thus 10 
means one ten, or simply ten, the number next above 
nine, which we now see is expressed by filling up the 
unit's place with a cipher, so as to allow the figure 1 
to stand in the second place, where its value shall be 
ten. The higher numbers up to twenty are repre- 
sented and read thus : 

One ten and one unit are expressed 11, and read eleven . 
One ten two units „ 12 „ twelve. 

One ten nine units „ 19 u nineteen. 

From this we learn that numbers are read from 
the left towards the right. 

Two tens, three tens, four tens, &c., up to nine 
tens, are expressed by placing the figures 2, 3, 4, 
&c., in the second, or ten's place, thus : 

Two tens 20, which is read twenty. 

Three tens 30 „ ,, thirty. 
Nine tens 90 „ „ ninety. 
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We now learn that although the cipher has no 
value in itself^ yet it is used to fill up vacant places, 
or places where no value is expressed. By being put 
on the right of other figures, it causes them to stand 
in places in which they shall have the values they are 
intended to express. A cipher placed on the left of 
another figure does not alter its value, as the figure 
still remains in the place where it simply expresses 
units. A cipher therefore can aifect the value of a 
figure only by being placed on the right of it. 

The preceding remarks being understood, we may 
ask ourselves the following questions : 

Where must a figure stand to express units ? 

What does a figure in the second place express ? 

How much greater is a figure in the second place than in 
the first ? 

How can the figure 1 be made to express ten ? 

If a cipher has no value in itself, of what use is it ? 

Upon what side of other figures must it be placed to affect 
their value ? 

How much greater in value is a figure made by placing a 
cipher on the right of it ? 

Which of these numbers is the greater, 04, 40 ? 

5. The art of expressing any given number by 
figures is called Notation. The art of reading num- 
bers, when so expressed, is termed Numeration. See 
JExereisea in Notation, 

Let us distinguish the largest number in the fol- 
lowing groups : 

6 06 60. 90 09 9. 01 1 10. 5 50 05. 

Any number between ten and one hundred can 
be expressed by two figures, one of which shall sig- 
nifj^ the number of tens, the other the number of 
imits ; for example : 

Twenty-nine, or 2 tens and 9 units, is written 29. 
Thirty-two 3 tens 2 units „ 32. 
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6. Now let us agree that a figure standing in the 
third place from the right shall express hundreds ; 
that is, it shall be ten times greater than if it were 
standing in the ten's place^ and a hundred times 
greater than if it were in the unit's place. If we fill 
up the unit's and ten's places with ciphers, and put 
the figure 1 in the third place, thus, 100, its value is 
one hundred; so on of the other figures, if any of 
them be put in the third place thej shall express 
hundreds. * 

2 in the third place, thus 200, expresses 2 hundreds. 
5 „ 500 ,, 5 hundreds. 

7 „ 700 „ 7 hundreds. 

9 H 900 ,, 9 hundreds. 

We can now express numbers consisting of hun- 
dreds, tens, and units. 

Let it be required to write down 2 hundreds, 3 
tens, and 5 units. Here we put 5 in the unit's place, 
3 in the ten's place, and 2 in the hundred's place ; 
thus, 235, which reads two hundred and thirty-five. 

If no units or no tens are expressed, a cipher is 
put in the vacant place ; for instance : 

Four hundred and seventy^ which means 4 hun- 
dreds, 7 tens, and no units, is written 470. 

Five hundred and six, which means 5 hundreds, 
no tens, and 6 units, is written 506. 

But for the cipher these numbers would be mis- 
taken for 47, and 56. 

When hundreds only are expressed, ciphers are put 
in the first and second places ; thus five hundred is 
written 500 ; this we have seen on the opposite page. 

From what has been said we may propose to our- 
selves the following questions : 

What is the value of a figure in the third place ? 

a3 



6 NUMERATION. 

How much greater is the same figure in the third than in 
the second place ? In the third than in the first pUice ? 

Where must a figure be placed to signify hundreds ? 

What must I place after 9 to make it 9 hundreds ? 

What would 9 with a cipher placed after it express ? 

How are hundreds, tens, and no units expressed ? 

How are hundreds, no tens, and units expressed ? 

How may 5 with 6 be made to express five hundred and 
eixty ? Five hundred and six ? 

Where should a cipher be placed so as to make 3 with 5 
represent three hundred and five ? Where to represent three 
hundred and sixty ? 

Write down seven hundred and ninety. Nine hundred and 
seventy. Seven hundred and nine. Nine hundred and seven. 

We may now proceed to resolve hundreds into 
tens, and compose tens into hundreds. As an ex- 
ample let us take the number 257. 

If the 2 were in the second place it would express 
2 tens, but, being in the third place, its value is ten 
times greater; it therefore expresses ten times 2 tens, 
or 20 tens. Now the 20 tens with the 5 tens make 
25 tens. The number 257 may therefore be read 25 
tens and 7 units, as well as two hundred and fifty- 
seven. 

EXERCISES. 

How many tens and hundreds are there in 

504 605 410 760 511 601 920 987 
405 607 520 870 610 705 902 978 
506 706 650 980 501 804 879 999 

Write down and read in hundreds 



10 tens. 33 tens. 

1 1 tens. 35 tens. 
13 tens. 40 tens. 
27 tens. 50 tens. 
30 tens. 59 tens. 



60 tens and 2 units. 

61 tens „ 5 units. 
79 tens „ 9 units. 

98 tens „ 9 units. 

99 tens „ 9 units. 



Write down the numbers mentioned in the follow- 
ing sentences : 
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England contains j'^r/y counties or shires; Wales, twehe; 
Scotland, thirty-three; and Ireland, thirty-two. 

The moon revolves round the earth thirteen times in a year. 

The earth turns round once in twenty-four hours, and three 
hundred and sixty-six times in little more than three hundred 
and sixty-five days. 

7. Again^ if we agree that a figure standing in the 
fourth place from the right shall express tens of 
hundreds, or thouaandsy or that a figure shall in- 
crease tenfold in value for every place it is removed 
from the right hand towards the left, then we esta- 
hhsh what is termed the Decimal Notation, Upon 
this principle is constructed the following Tahle, with 
which the pupil should make himself well acquainted, 
in order that he may readily discover what is called 
the local value of a figure. The value of the place in 
which each figure stands is indicated above it. 

NUMERATION TABLE. 

* 4 



OB 

g 




s 








i Ji 




g 


4 






a § 




5 


3 






o 3 




O 


o 


• 




Hundreds 
Tens of mi 


.9 


c 


1 


o 
xi 


Hundreds. 
Tens. 


9 8 


7 


6 


5 


4 


3 2 


I 


i 


I 




1 


I 


Millions. 


V — 

Thousands. 


Units. 


III. 






II. 




I. 






} 



Place. 
Period. 



* The succeeding periods are, Billions, Trillions, Quadrillions, 
Quintillions, Sextillions, SeptiUions, Octillions, Nonillions, &c. 
In practice, however, numbers beyond Millions are seldom 
named. 
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METHOD OF READING THE TABLE. 

8. Commencing at the unit's place on the right hand 
we say, fint place unita ; then looking towards the 
left we proceed thus : second place tens; third place 
hundreds; fourth place thousands ; fifth place tens 
of thousands; sixth place hundreds of thousands; 
seventh place millions; eighth place tens of millions; 
ninth place hundreds ofmillionsy ^c. 

The Table should also be read from left to right, 
and from any place towards the right and left, until 
the pupil can readily name the value attached to each 
place. 

The figures in the Table are grouped into pe- 
riods by means of loops or brackets, each period 
containmg three figures. The periods are named 
units, thousands, millions, ^c, from the value of 
the first place in each group. They are read from 
right to left : first period units; second period thou- 
sands; third period millions. 

Let us substitute other figures for those in the 
Table, and not insert the names of the periods; thus : 



n 







•I . i 

a g rB 

o g o 



V) 



fl0 



•§ a ^ ■§ ^ -I ^ 
ssa ill Is •■3 






►2«3 sSj ^S^ 

WhS Khh KHt3 

V ^ f V ^ ; V ]^ f 

364 975 864 

Mow many units are expressed in the above line? How 
many hundreds ? Tens ? Tens of thousands ? Thousands ? 
Millions ? Hundreds of thousands ? 
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What fig;ure expresses thousands ? Millions ? Tens of thou- 
sands ? Tens of millions ? Hundreds of thousands ? 

In what period does the 8 stand ? The 7 ? The 9 ? The 3 ? 

What is the value of the 8 ? The 7 ? The 9 ? The 3 ? The 
2? 

How much greater in value is the 7 than the 5 ? The 3 
than the 6 ? 

Again, let us substitute other figures, and not 
insert the names of the places or the brackets, but 
mark off the periods with commas ; thus : 

422,876,547. 

What is the value of a figure in the Fourth place ? In the 
Third? Seventh? Fifth? Ninth? Sixth? Eighth? 

In the above line what figure stands in the thousand's place? 
In the hundred's ? The hundreds of thousand's ? 

W*hat does 5 express in the above line ? What does 8 ? 2 ? 
6? 4? 



In what place should the figure 1 be put to represent a 
thousand? A hundred? A hundred thousand? A million? 
Ten thousand ? Ten million ? 

How many ciphers must be put on the right of the figure 1 
to represent a hundred ? Ten thousand ? One thousand ? One 
hundred thousand ? Ten mUlions ? One million ? 

How many ciphers must be placed by the side of the figure 
6 to make it six thousand ? 10, to make it ten thousand ? 10, 
to make it one hundred thousand ? 21, to make it two hundred 
and ten thousand? 100, to make it a million ? Make 8 with 
9 represent eight hundred and nine. 5 with 8, to express five 
thousand and eighty. 3 with 7, to express three thousand 
seven hundred. 

A number has four figures in it, and another has three; 
which number is the greater ? 

A number has five nines in it, and another has six ones ; 
which number is the greater ? 

A number has six nines in it, and another has the figure 1 
with six ciphers to the right of it; which number is the 
greater ? 
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AVbich of the following nmnben is the greater? 

9999 or 10001 ? 8888 or 1001 ? 9876 or 90000 ? 
80000,, 8976? 5050 ,, 5005? 10000 „ 99999? 

Look carefully at the following lines of figures : 

628457931 
333333333 

What is the value of the 28 tn the upper line? Of 84? 
57? 45? 

What is the value of the 4th and 5th figures in the second 
line? Of the 5th and 6th? The 7th and 8th ? 

We may now proceed to Exercises in Notation and 
Numeration, 
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ELEMENTARY PRINCIPLES OF 
ARITHMETIC. 



ADDITION. 



9. Suppose you had 3 oranges^ and 2 more were 
given to you ; you would then have 5. 

If these figures were written upon a slate or black 
board, they would read thus : 

3 and 2 are 5, 

which means that 3 has been increased by 2, and the 
result is 5. 

Now the method of putting numbers together, or 
adding them, is called Addition, and the number 
which is as large as all the numbers together is called 
their sum : thus, in the above line, where 3 and 2 are 
taken together, 5 is called their sum. 



SUBTRACTION. 

lo. If you had 7 apples, and you gave away 5, 
you would then have 2. These figures being written 
down, they would read thus : 

From 7 take 5, and 2 remains ; 

which meansi that if from 7 you take 5 away, 2 will 
be left. 
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The method of taking one numher from another is 
called Subtraction ; and when a less numher is 
taken from a greater^ that numher which is left is 
called the remainder or difference; thus, in the line 
where 7 has heen made less hy 5, 2 which is left» 
is called the remainder^ or difference. 



MULTIPIiI CATION. 

11. Suppose you received 4 oranges^ then 4 more, 
and then 4 more ; you would then have 12. Writing 
down these figures^ they would read thus : 

4 and 4 and 4, are 12 ; 

which means^ that 3 fours added together make 12. 

If we know how many times the same numher is 
to be added, we can proceed by a shorter way than 
by writing it down several times as above. For in- 
stance, in the above line, since 4 is to be taken 3 
times, we can at once say, 3 fours make 12, or 3 
times 4 are 12. 

Now, the method of finding that number which 
results from repeating the same number several times 
is called Multiplication, whiph is only a short 
way of doing Addition. 

The numbers multiplied are called /ac^or^, and the 
result is called the product. Thus, if 3 be taken 4 
times, or 4 taken 3 times, the result is 12. 

Here 3 and 4 are the factors, and 12 is their pro- 
duct. 



DIVISION. 

ifi. If you had 12 apples, and you wished to know 
how many times you could take 4 apples away from 
the 12. If you took away 4 apples, there would be 
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8 left; and if from the 8 you took away 4 more, 
there would be 4 left ; and if you took away the last 
4, none would be left. 

Writing down these figures^ they appear thus : 

From 12 take 4 and 4 and 4 ; 

which means^ that from 12^ four is to be subtracted 
3 times. 

Now if we know how many times one number is 
to be subtracted from another^ we need not write it 
down as above. For instance, in the above line we 
can at once say, 4 can be taken out of 12 three times ; 
or, that 4 is contained in 12 three times. 

The method of finding how often one number can 
be subtracted from another, or, which is the same 
thing, how often one number is contained in another, 
is called Division, which is only a short way of 
doing Subtraction. 

The number which indicates how often one num- 
ber is contained in another, is called the quotient. 
Thus, when we say, 6 is contained in 12, 2 times, or 
twice, 2 is here called the quotient. 

The four methods we have now been considering 
are called the Four Elementary Rules : by these 
all questions in Arithmetic are solved. 



In order that the pupil may acquire facility in 
working examples in these rules, he should make 
himself well acquainted with the Addition and 
Multiplication Tables. 
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SYMBOLS AND THEIR USE. 

13. In order to make the language of Arithmetic 
shorter, the following signs are used : 

= (which is read equal) shows that the nuotibers 
between which it stands are equal to each other. 

+ (which is read plus) shows that the number bC'? 
fore which it stands is to be added. 
Thus 

3 + 4 = 7 
is read 

3 plus 4 equal 7. 

— (which is read minus) shows that the number be** 
fore which it stands is to be subtracted. 
Thus 

5-2 = 3 
is read 

5 minus 2 equal 3. 

X (which is read into) shows that the numbers 
between "which it stands are to be multiplied. 
Thus 

4 X 3 = 12 
is read 

4 into 3 equal 12. 

•^ (which is read by) shows that the number which 
stands before it is to be divided by that which 
follows it. 
Thus 

6-*-2 = 3 
is read 

6 by 2 equal 3. 
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EXERCISES IN THE USE OF SYMBOLS. 

Read the following expressions : 

. ADDITION. 

8 + 7«15 9 + 7 = 16 8 + 7 + 6=21. 

7 + 6=13 8 + 8 = 16 9 + 5 + 8=22. 

/8+6*14 7 + 5 + 4=16 9 + 9 + 9*=27 

20» 6 + 8 + 6 20=10 + 4 + 6 24= 6 + 10 + 8 

. 18=12 + 4 + 2 20= 8 + 8 + 4 25= 7+ 9 + 9 

^ 13= 7 + 2 + 4 20= 7 + 6 + 7 27= 9+ 9 + 9 

4+2+6=7+5 7+8+5=2+9+9 

3+4+7=8+5+1 7+9+5=9+8+4 

HUDTRACTION. 

12-4=8 14=20-6 20=30-10 
19-7=12 11 = 19-8 30=42-12 

14^ 6=12-4 23-8=21-6 30-11=24-5 

, 19-.ll«17-9 29-8=30-9 46- 7 = 48-9 

20-11 = 19-10 30-7=28-5 50-11 = 47-8 

MULTIPLICATION. 

3x4;=: 12 10 X 2 = 20 10x3 = 30 

4 X 3 = 12 2 X 10=20 9 x 7=63 

3x5 = 15 5x 6=30 6x9=54 

<4x3=6x2. 8x3 = 12x2 6x8 = 12x4 

6x5=3x10 5x8=4x10 9x8=6x12 

DIVISION. 

12+4=3 ' 30+10=3 42+ 7=6 

. 24+4=6 40+ 4=10 60+10=6 

28+7=4 40+ 8=5 60+ 5=12 

40+10=24+6 72+ 8=36+4 100+10=70+7 
64+ 8=48+6 96+12=72+9 110+10=99+9 

The above examples are called equations; it is 
evident that we may construct as many of them as 
we please. (See Exercises.) 

We shall now proceed to work examples in each 
of the Four Elementary Rules* 
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ADDITION. 

(JSee page 11.) 

14. Let it be required to add together d> 4, 7j 6, 
9« and 8. In order to collect these figures into one 
9um^ we put them under one another, and draw aline 
below them; thus : 

3 Beginning with the lowest figure, we say, 

4 8 and 9 make 17 : 17 and 6 make 23 : 23 

7 and 7 make 30 : 30 and 4 make 34 : 34 and 
6 3 make 37. That is, 37 units, or 3 tens and 
9 7 units. We then put down the 7 units 

8 under the column of units, and the 3 tens to 
— the left in the column of tens. 

37 

When figures less than 10 are to be added toge- 
ther, they are frequently written after one another 
with the sign + plus between them ; for instance, 
the above figures may be expressed thus : 

8 + 9 + 6 + 7 + 4 + 3 = 37, 

which is read, 8 plus 9, plus 6, plus 7, plus 4, plus 3, 
equal 37. 

The sum of any numbers is sometimes called the 
amount. 



EASY EXERCISES IN ADDITION. 

1. Add together 5, 3, 7, 8, 6, 4, 9. 

2. Add together 2 + 5 + 8 + 6 + 4 + 3 + 7. 

3. Find the sum of 3, 4, 6, 5, 8, 7, 2. 
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4. Find the amount of 4 + 2 + 3 + 9 + 8-1-7 + 6. 

5. Collect into one sum 7, 3, 4, 6, 5, 8, 2. 

6. Add together 6 + 5 + 3 + 7 + 4 + 9 + 8. 

7. What is the sum of 8, 8, 1, 7, 6, 6, 6? 

8. Collect into one sum 9 + 7 + 7 + 6 + 5 + 5 + 4. 

9. What is the amount of 9, 7, 9, 8, 9, 9, 6 ? 

10. Find the amount of 8 + 9 + 7 + 8 + 7 + 6 + 5. 

11. What is the sum of 6, 6, 5, 6, 7, 6, 8? 

12. Collect into one sum 9 + 9 + 8 + 8 + 8 + 9 + 9. 



13. A boy began to play at marbles ; when he commenced, he 
had 9 marbles ; he then won 6, then 5, then 8, then 9, 
and then 7. How many marbles had he at the end of the 
game? 

14. A boy playing at cricket first made 5 runs, then 7, then 6, 
then 4, then 3, and then 8 ; he was then bowled out. 
How many runs did he score in his innings ? 

15. A farmer sold a flock of sheep in the following lots, namely, 

7, 5, 8, 6, 4, 9, 8, 7, 6, and 3. How many sheep were in 
the flock? 

16. A butcher bought at market 9 oxen, 7 cows, 8 calves, 
9 sheep, and 5 lambs. How many animals did he puri 
chase ? 

17. A recruiting sergeant sent to his regiment in January, 7 

recruits ; in March, 9 ; in April, 7; in June 6 ; in August, 
4 ; in October, 8 ; in November, 5 ; and in December, 3. 
How many men did he enlist during the year ? 

18. A captain made up his complement of seamen in the fol- 
lowing manner ; on Monday, 8 joined the ship ; on Tues- 
day, 5 ; on Wednesday, 6 ; on Thursday, 9 ; on Friday, 7; 
and on Saturday, 4. How many seamen joined the ship 
during the week ? 











ANSWERS. 










1. 


42. 


2. 


35. 


3. 35. 


4. 


39. 


5. 


35. 


6. 


42. 


7. 


48. 


8. 43. 


9. 


57. 


10. 


50. 


11. 


44. 


12. 


60. 


13. 44. 


14. 


33. 


15. 


63. 


16. 


38. 


17. 


49. 


18. 39. 
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18 ADDITION. 

15. When numbers higher than 10 are to he added, 
they must be set down under one another, so that 
the units may stand under units, tens under tens, 
hundreds under hundreds, and so on. For example, 
let it be required to find the simi of 13, 15, 18, 23, 
and 24. Here we put the numbers under one an- 
other, with the units under units, and the teris under 
tens; thus: 

13 Adding up the units' column, we find it 

15 amounts to 23, that is, 2 tens and 3 units; 

18 we then put down the 3 units in the imits' 

23 column, and carry the 2 tens to the tens' 

24 column ; we then add up the figures in the 

— tens' column, beginning with the 2 tens 
93 (that we carried from the units' column), and 

— find the sum to be 9, firhich we put down in 
the column of tens. 

In like manner we add numbers containing hun^ 
dreds, thousands, tens of thousands, and so on. For 
example, let it be required to add together 840, 535, 
602, 980, and 789. 

Placing the numbers with the unii-figures ranging 
under one another, the tens under tens, and the hun^ 
dreds under hundreds ; thus : 

840 We add up the first column, which amounts 

535 to 16 units, or 1 ten and 6 units. We then 

602 put down the 6 units in the units' column, 

980 and add the 1 ten to the column of tens. 

789 The second column amounts to 24 tens, or 2 

hundreds and 4 tens. We place the 4 tens in 

3746 the column of tens, and add the.2 hundreds to 

the column of hundreds. The third column 

amounts to 37 hundreds, or 3 thousands and 7 hun^ 

dreds. The 7 hundreds we put down in the column 
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of hundreds, and the 3 thousands to the left in the 
column of thousands. 

This operation suggests the following questions : 

Why do you put the 16 units into tens ? the 24 tens into 
hundreds ? 

How many units and hundreds does the 3 express ? the 7 ? 

How many tens does the 7 express ? does the 4 ? 

The units' column amounts to 16 ; why do you carry only 1 
from it? 

Why do you carry 2 from the column of tens to the hun- 
dreds? 

What would you carry to the tens if the units amounted to 
101? to 110? to HI? to 121? to 112? 



Let us collect into one sum the numbers men- 
tioned in the following examples : 

1. A school consisted of 5 classes; in the first there were 17 

children; in the second, 15; in the third, 14; in the fourth, 
12, and in the fifth, 11. How many children were in the 
school ? 

2. A grocer bought five boxes of oranges ; the first contained 

345; the second, 387; the third, 429; the fourth, 517; 
and the fifth, 598. How many oranges did he buy ? 

3. A man aged 74 and his wife aged 72 had four sons and two 

daaghters, whose ages were as follow: Edward, 49; 
Richard, 43 ; Mary, 39 ; Alfred, 35 ; Jane, 32; and Harry, 
28. What were the united ages of the family ? 

4. How many apples may be gathered from five trees, if upon 

one there are 199; upon another, 210; upon another, 313 ; 
upon another, 429 ; and upon another, 587 ? 

5. The gentlemen of a cricket club played three matches in 

three successive days. On the first day they made 91 
runs in their first innings, and 73 in the next ; the second 
day, 99 in the first innings, and 113 in the next; the third 
day, 119 in the first innings, and 75 in the next. How 
many runs did they make in the three days' play ? 

6. Six farmers sent to a fair the following number of sheep : 

one flock containing 520 sheep ; another, 205 ; another, 
611; and another, 561; and another, 555. How many 
sheep, were sent to the fair ? 
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EXAMPLES IN ADDITION. 



7. How many nuts are there in seven baskets, if one basket 

contains 5684, another 6045, another 7908, another 6907, 
another 7986, another 8009, another 9008, and another 
9080 ? 

8. A gentleman has landed property in each of the following 

counties : in Surrey he has 546 acres of land, in Kent 710/ 
in Sussex 679, in Essex 570, and in Norfolk 498. How 
many acres of land does he possess ? 
9^. A person held the following number of railway shares t in the 
Great Western 57 shares, in the North Midland 61, in the 
Great Northern 47. in the South Eastern 54, in the 
Eastern Counties 49, and in the North Kent 73. Hqw^ 
many shares did he hold ? 







ANSWERS, 






I. 


69 


2. 


2276 


3. 


372 


4. 


1738 


5. 


570 


6. 


2452 


7. 


60627 


8. 


3003 


9. 


341 



EXAMPLES IN ADDITION. 

Collect into one sum 



1. 



4042 
2304 
760 
8427 
4326 



2. 



2304 

567 

765 

6756 

6070 



3. 406 
3704 

538 
2764 

300 



4. 2002 

6408 

7057 

987 

809 



5. 7464 

8888 

3040 

79 

6848 



6. 540 
6450 

304 
7430 

809 



1. 19859 
4. 17263 



ANSWERS. 

2. 16462 
5. 26319 



3. 7712 
e. 15533 



•EXAMPLES IN ADDITION. 
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7. 


50426 


8. 


50860 


9. 


7404 




4397 




38407 




86537 




806 




9046 




2964 




5080 




20489 




89765 




30678 




726 




1234 




49876 


11. 


8674 


12. 


12345 


10. 


12345 


90706 


50005 




54321 




8070 




66666 




98765 




60708 




77777 




1234 




99999 




81018 




43210 




88888 




98108 




91817 


14. 


77777 


15. 


80190 


13. 


764042 


130461 


798640 




53806 




840426 




35427 




72605 




90462 




800000 




2987 




506070 




98700 




7892 




259864 




45678 




67890 


17. 


908060 


18. 


304268 


16. 


526047 


398042 


268470 




9870 




6098 




40406 




38769 




28964 




39240 




5360 




5420 




2030 




294 




4738 




40958 




2869 


20. 


20 


21. 


684 


19. 


2080 


38694 


504060 




75647 




592046 




70809 




389578 




8574 




9054 




647 




38974 




28469 




5820 




758296 




999999 




297 


AN 


6987 




879654 






S^ERS. 




7. 


141263 


8. 


128202 


9. 


200249 


10. 


301692 


11. 


426148 


12. 


453764 


13. 


969222 


14. 


2735343 


15. 


2082713 


16. 


583209 


17. 


443282 


18. 


391788 


19. 


474069 


20. 


1443571 


21. 


2492045 
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EXAMFLES IN ADDITION. 



Add together — 



1. 410942 


2. 801426 


3. 905039 


687729 


560734 


880737 


841094 


789056 


543028 


509895 


926304 


807621 


565029 


735210 


524267 


650909 


609407 


654309 


808527 


707077 


209516 


4. 88254 


5. 465109 


6. 693416 


57672 


293869 


984876 


63801 


130240 - 


875948 


20430 


627039 " 


581457 


87303 


474719 


789874 


56089 


229^20 


673845 


93715 


879643 


397654 


7. 699746 


8. 510458 


9. 538149 


377528 


958209 


703986 


686479 


223077 


531194 


957649 


435162 


414881 


128936 


349469 


128536 


676975 


709930 


624951 


777777 


552896 . 


78181Q 


1 


571847 


327477 


0. 784803 


U. 604^54 


12, 678393 


750385 


815792 


124335 


506373 


- 369728 


398367 


531044 


635047 


786429 


955390 


270456 


534132 


719289 


188316 


188442 


133884 


456207 


306720 


212318 


945618 


810306 



KXAMPLlSS IN ADDITION. 



23 



13. 308609 


14. 


32154 


15. 


12345 


656034 


. 


543 




345 


810306 




12354 




2431 


786367 




2435 




763 


510683 




354 




1000 


201036 


17. 


1268 


18. 


780 


16. 43125 


12843 


18654 


3460 




4135 




1326 


342 




423 




1432 


625 




26 




543 


4100 




198 




321 


53586 


20. 


8546 
32154 


21. 


56787 


19. 42351 


12345 


6754 




543 




345 


324 




12354 




2431 


123 




2435 




765 


7654 




354 




1017 


501 




1268 




789 


— 


23. 


404 
12843 


24. 


79818 


22. 43125 


94863 


3460 




4135 




8639 


342 




423 




86394 


625 




26 




7563 


4100 




198 




75638 


53586 




8546 




6387 


4043 




3402 




29846 




26. 


42174 


27 


4875 


25. 94863 


. 8989 


8639 




7148 




98798 


86394 




837 




654 


7563 




1896 




94568 


75638 




61784 




28 


6387 




4721 




2875 


29846 




12 




38486 


' 4875 




38469 




947fi3 
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ANSWERS. 






1. 


4474125 


2. 5139214 


3. 


4524517 


4. 


467264 


5. 3099839 


6. 


4997070 


7. 


4305090 


8. 4311048 


9. 


4050984 


10. 


4593486 


11. 4285518 


12. 


3827124 


13. 


3273035 


14. 49108 


15. 


17664 


16. 


105238 


17. 26171 


18. 


79063 


19. 


57707 


20. 49512 


21. 


97510 


22. 


109281 


23. 29573 


24. 


314205 


25. 


314205 


26. 157041 


27. 


339181 



ADDITION OF MONEY. 

16. We shall now proceed to work examples in 
Addition of Monet/ y bearing in mind that 

4 farthings make 1 penny, 
12 pence make 1 shilling, and 
20 shillings make 1 pound or sovereign. 

When sums of money are expressed by means of 

figures, certain letters are placed either above the 

figures or by the side of them, in order to denote 

those figures wliich stand for pounds, those which 

stand for ahillinga, and those which stand for pence ; 

for instance, two pounds five shillings and sixpence is 

written 

£. *. d,* 
2 5 6 

It may also be written 

£2, 5«. 6^, 



* N. B.— jf I ii the abbreviation of the Latin word Librae, or pounds. 
«. „ Solidi, or shiilmgs. 

d, .. Denaiii, or pence. 



qit* 






Qiuidrantet, or farthings. 



£. 


8, 


<f. 


2 


7 


6 


3 


5 


9 


5 


3 


8 


4 


2 


5 


6 


6 


3 


21 


5 


7 
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Let it be required to find the amount of 

Adding up the pence column we 
find it amounts to 31 pence. Then, 
because in a shilling there are 12 
pence, we try how often 12 pence 
can be taken out of 31 pence, and 
find it can be taken 2 times, or twice, 
and that 7 pence will be left. The 
7 pence we put down in the column 
of pence, and carry the 2 shillings 
that we got out of the 31 pence to the column of 
shilHngs. Then adding up the column of shillings, 
it produces 25 ahillinga ; and since in a pound (^1) 
there are 20 shillings, we try how often 20 shiUings 
can be taken out of 25 shillings, and find it can be 
taken 1 time, or once, and there will be 5 shiUings 
over. We put down the 5 shillings in the column 
of shillings, and carry the ^1 to the column of 
pounds. The addition of the pounds gives ^21, 
which we set down in full, and the amount is read 
£21. 58. Id. 

This being understood, the pupil may proceed to 
commit to memory the Money Tables. 



1 



2G ADDITION OF MONEY. 

EASY EXERCISES IN ADDITION OF MONEY. 
£. «• d. £. i. d, £. t. d. 



1. 5 


7 


1 


2. 


4 


6 


3 


3. 


7 


3 


1 




9 


8 


5 




9 










6 


5 


2 




3 


6 


9 




5 


9 


8 




3 


4 


6 




7 


3 


8 




8 


9 


5 




8 


2 


9 




8 


5 


7 


5. 


6 


9 


8 


6. 


5 


9 


7 




4. 3 


7 


6 


9 


8 


6 


6 


4 


8 




6 


3 


9 




5 


6 


3 




2 


5 


3 




8 


2 


4 




8 


2 


5 




3 


6 


8 




4 


3 


6 




2 


7 


3 




4 


9 


7 




7 


6 


8 


8. 


6 


4 


4 


9. 


3 


7 


1 




7. 8 


9 


6 


4 


3 


7 


7 


2 


9 




3 


2 


1 




9 


6 


4 




5 


6 


8 




3 


6 


4 




6 


5 


2 




4 


9 


7 




7 


3 


7 




2 


9 


5 




8 


3 


5 




2 


8 


4 


11. 


9 


8 


7 


12. 


6 


8 


4 




10. 2 10 


1 


5 


5 


5 


7 


7 


7 




5 


6 


8 




6 


5 


6 




8 


4 


6 




8 


5 


9 




4 


7 


9 




2 


7 


4 




7 


3 


6 




8 


6 


4 




3 


2 


8 




4 


7 


9 


14. 


9 


2 


5 


15. 


4 


1 


7 




13. 2 








7 


3 








7 


4 




5 





9 




3 


2 


6 




8 





8 







7 


1 







9 


7 







5 


4 




4 










5 


6 


4 




6 


7 


3 







8 


9 







7 


2 







4 


5 







6 


5 


Al 





4 


9 




2 


8 


7 










>7SWERS. 










£. i 


9, 


d. 




£ 


;. 8, 


. d. 






£. 


«. 


d. 


1. 33 11 


6 


2. 


33 15 




3. 


30 


1 5 


1 


4. 29 


3 


9 


5. 


31 1 


3 9 




6. 


19 


13 


3 


7. 24 


9 10 


8. 


31 13 1 




9. 


31 


10 


9 


10. 27 13 


9 


11, 


33 : 


7 5 




12. 


25 


3 


8 


13. 12 


3 





14. 


. 16 13 4 




15. 


17 


13 


7 



ADDITION OF MONEY. 27 

la ivriting down sums of money that are to be 
added together we must be careful to put the pejice 
under pence, shiUinge under sMllingSi and pounds 
under pounds. 



EXAMPLBS. — 1. 

1. A cottager, by cultivating his own garden, supplied his 

family with vegetables the whole year round. For plants 
and seeds he paid the foUowing sums: Cabbage (large 
drum-head, 200), 2f. Broccoli (early purple^ 200), 2i. 
Turnip (early white stone), 2d, Beans (common Windsor), 
9d, Peas (matchless marrow), Sd. Parsnip (hollow- 
crowned), M, Radish (early fi^e), 4d, Onions (globe), 
id. Lettuce (grand adiniral), ^d. Parsley (curled), 2d, 
What did it cost him for plants and seeds in the year ? 

2. A farm labourer puts into the savings'-bank £4. 17«. lOd, 

during the spring months ; £3. 18«. 6d, during the sum- 
mer months ; £ 7. lis, Sd, during the autumn months ; 
and £ 5 during the winter months ; and receives I2s, 9d. 
for the interest of his money. How much money has he 
at the end of the year to pay his rent and clothe himself 
and family? 

3. A mechanic's weekly wages were laid out in the following 

maimer : fat bread, hs, M, ; butcher's-meat, 4t. lOcf. ; 
vegetables, 28. 7<f.; tea, U. id,; coffee, It. ; sugar, It. Sd,i 
mSk, It.; clothing dub. It.; towards the purchase of books, 
6d, ; sundries, 7d, ; rent 3t. 6<f. ; deposited in the savings'- 
bank, 5t. What were his weekly earnings ? 

4. A mechanic earned 2t. on Monday, 4t. 6d. on Tuesday, 

5t. 6<f. on Wednesday, St. on Thursday, 3t. on Friday, 
and 6t. 6d. on Saturday. What did he earn in the week ? 

5. A labourer bought every week the foUowing things : flour 

It. I0d.f bacon It. 5^., cheese 9d., sugar It. 3<^., tea 
It. Sd,f and meat 2t. How much did he pay for the above ? 

6« A person spent from his weekly wages at the baker's 4t. 7cf., 
at the butcher's 5t. Sd,, at the grocer's 4t. lld,f at the 
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shoemaker's 2«. Sd,j at the greengrocer's Is. 7d., at the 
stationer's 9d,f at the cheesefactor's U. 2d,; he then 
found that he had 3«. 3d left, for rent, coalSi &c. What 
was his weekly income ? 

7. What will the cost of the following implements come to : a 

Kent plough £b, ba,, a chaff engine £21. 10«., a corn- 
crusher £12. lOt.f a field-roller £9. lOt., a mowing ma- 
chine £ 6. 15«., and a corn-dressing machine £13. 18<. ? 

8. A soldier, determined to save something every month, hegan 

in January, and saved as follows : viz. in January 3t. llcf., 
in February 4«. Scf., in March 6«. lid., in Apnl 5«. 6d., 
in May 7«. 6cf., in June 3«. lOd,, in July 3 halfcrowns, 
in August 2 halfcrowns and 7d., and in September 1«. 9d. 
How much did he save altogether ? 



9. What sum of money will settle the following bill ? 


9. d. 


1849. January 1st, meat ..25 


February 9th, „ 




3 3 


March 13th, „ 




6 7 


April 13th, „ 




8 1 


May 20th, „ 




11 


June 11th, „ 




5 5 


July 18th, „ 




6 11 



10. A working man and his wife, on commencing housekeeping, 

purchased the following articles of kitchen furniture. A 
tea kettle, price 6», 6d., coffee pot 2f. 6cf., saucepan and 
cover 4«., frying-pan 3t., gridht)n 2«., six spoons 2i,, 
American oven 9«., stewpan and cover 48. 3<f., oval boiling 
pot 7«. 6cf., pepper and flour boxes 1«. 3<f. What was the 
amount of the ironmonger's bill ? 

11. What sum of money would a farmer require on entering on 

a farm for which he was to pay £ 4863. 18«. 9<f., for stock 
£ 890. 3«. 6d.f for repairs £ 87. 3«. 9cf., for farming imple- 
ments £ 207. 13«. 6cf., for servants' salaries £190. 7a, 6d,, 
and for incidental expenses £ 37. 17«. Sd, ? 

12. A family of six persons earned the following sums in a year : 

£.13. 6«. 9d.f £17. 8«. 3<f., £78. 16«. 9<f., £2. 14«. 6<f., 
£3. 128. Sd., £87. 9«. lOcf., and £36. 19«. Sd. What 
were their united earnings ? 
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13. The annual receipts of a parochial committee were u 
follows: for the coal club £90, 6^. Sd., the dothiug 
club £60. 14«. 3<f., day schools JS159. 3«. 2d., Sunday 
school £ 79. 6tf. id., lending library £ 5. Qa, Sd,, choir 
£ 34. 10«. 10<f. ; what were their total receipts ? 

14. Kequired the total expenses of building and fitting up a 
school, the outlay being, — ^for land £ 300. 10«. 6d., plans 
and architect £37. 7«. 3^, contractor £545, legal expenses 
and advertisement £12. 19t. 9d., fittings £79. 9«. &i., 
children's feast on the day of opening £ 9. 6«. lOcf. 

15. A young carpenter during his apprenticeship saved sufiScient 

money to purchase the following tools : planes (trying^ 
jack, and smoothing) 17«., plough and irons £1. Is., rebate 
planes 5«., stock and bits £1. 10*., saws (hand, tenon, and 
lock) 13«. 6d,, chisels (firmer, and other chisels) 4t. Id,, 
gauges (different sizes) 3«. 9df., hammers is. 6d., gimlets 
and bradawls Is. 2d., axe and screw-driver 5«. What sum 
did he save during his apprenticeship ? 







ANSWERS 


• 








£. 


s. d. 


£. s. 


d. 


£. 


8, 


d 


1. 


6 11 


2. 22 3 


9 


3. 1 


8 


6 


4. 1 


6 6 


5. 7 


1 


6. 1 


4 


7 


7. 69 


8 


8. 2 6 


9 


9. 2 


3 


8 


10. 2 


2 


11.6277 4 


8 


12. 240 


8 


5 


13. 429 


7 10 


14. 984 19 


6 

• 


15. 5 


5 






17. Questions in which farthings are introduced are 
summed up in the following manner. 

£. t. d. Commencing with the fiirthings' 

2 4 3^ column we proceed thus: 1 far- 
12 9^ thing and 1 naif-penny (or 2 far- 

3 4 7f things) make 3 farthmgs. 3 
5 2 8|- farthings and 3 farthings make 6 

4 6 4j- farthings. 6 farthings and 1 far- 
^16 04 thing make 7 farthings. 7 farthings 

-1 and 2 farthings make 9 farthings, 

c3 
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Now since there are 4 farthings in a pennj^ we try 
how often 4 farthings (or a penny) can he taken out of 
9 farthings^ and find it can he taken 2 timea, or twice, 
and that there will be I farthing left ; this we put down 
in its proper form thus, ^ under the farthings* column, 
and carry the 2 pence to the column of pence. We 
then add up the pence, shillings*, and pounds* column, 
and find the amount to be ^16. 0«. 9^. 

When numbers ahove 10 are introduced in the 
column of pence or shillings it is usual (because it is 
easier) to add up the units' column by itself, and 
afterwards the tens' column. 







Examples. — 2. 




£. 8. 


d. 




£. a. d. 


£, 9, d. 


1. 14 7 


5 


2. 


15 17 10 


3. 53 14 8 


8 19 


2i 




3 14 6 


5 10 2f 


5 3 


H 




23 6 2f 


93 11 6 


21 2 


9 




8 3 5 


7 5 


7 16 


8* 




15 6 4 


2 9 


4 


3 


5. 


6 12 H 
48 11 6i 


18 7 


4. 29 16 


H 


6. 70 17 7f 


42 17 


H 




26 4 7f 


18 7 4 


35 


6 




7 lOi 


12 11 IH 


7 17 


H 




46 17 11 


10 9 8i 


25 14 


H 




76 19 m 


92 13 h\ 


165 12 


7i 




349 8 5i^ 


534 19 If 


7. 72 13 


6i 


8. 


23 3 8 


9. 89 12 llf 


64 17 


4i 




37 12 6 


65 15 9i 


6 16 


Oi 




498 13 6| 


27 12 8 


79 


4» 




87 17 Hi 


67 12 9i 


62 15 


9 




38 12 7i 


14 14 4i 


93 8 


H 




94 16 m 


299 9 lOf 



ADDITION OF MONEY. 31 





£. «. d. 


£. s, d. 


£. 8. d. 


10. 


29 19 1 


11. 131 9 4f 


12. 227 16 4i 




4 16 2\ 


673 12 lOi 


463 19 6 




436 16 3 


610 7 Hi 


218 18 4i 




365 5 6f 


451 16 8f 


821 13 6 




69 17 H 


365 19 lOf 


532 17 5f 




20 If 


114 18 lOi 


471 5 3f 


13. 


721 10 Hi 


14. 121 10 lOi 


15. 173 12 5i 




813 15 lOi 


475 16 10 


625 12 7 




335 19 llf 


879 12 4i 


896 13 5i 




169 13 9i 


757 16 5i 


676 17 3i 




300 18 llf 


926 13 8f 


997 14 11 




473 17 Hi 
310 11 2i 


654 12 7 


754 15 7f 


16. 


17. 349 16 lOi 


18. 196 14 6 




193 7 3i 


132 14 9 


98 10 li 




63 18 9f 


93 16 4i 


4 16 8 




290 13 4i 


27 17 9f 


3 19 li 




198 12 Oi 


463 10 8 


24 10 9 




474 13 6i 


963 12 6f 


386 4 9f 


19. 


346 12 4f 


20. 498 6 Oi 


21. 257 11 5i 




212 13 2 


28 19 8i 


734 13 7f 




1 11 If 


3 12 3 


595 18 10 




30 13 2i 


659 8 9f 


59 14 7i 




19 9 


1 3 5i 


207 8 lOf 




147 15 llf 

84 16 3i 


721 11 4 


798 16 8i 


22. 


23. 571 18 llf 


24. 927 13 5 




127 14 7i 


80 16 lOi 


16 12 9i 




525 13 5i 


780 13 3i 


19 13 3 




271 10 5i 


807 12 Hi 


615 2 7i 




24 19 lOf 


10 16 7i 


37 19 10 




9 14 lOi 


709 11 4i 


456 19 llf 




215 15 8f 


840 15 llf 


46 6 3i 
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£. 8. d. 


£, «. cf. 


£. 9. 


d. 


25. 346 12 4i 


26. 48 19 4i 


27. 274 11 lOi 


212 13 2 


408 13 6i 


89 13 


7 


1 11 9$ 


27 11 4J 


7 11 


H 


30 19 10 


568 17 lU 


418 4 


6* 


976 5 3i 


480 13 6i 


847 13 


H 


2 12 9 


67 13 2f 


96 18 


H 


19 11} 


673 18 8i 


7486 17 11} 


28. 954 16 4f 


29. 458 17 6f 


30. 6907 18 lU 


108 5 7} 


879 6 lOi 


8 8 


H 


1295 1 6i 


84 11 2f 


623 15 


5} 


199 15 8i 


1093 10 4^ 


16 17 


H 


12 19 9 


729 8 H 


589 12 


o» 


953 9 Hi 


78 12 8i 


19 2 


li 


1444 1 8i 


1347 18 5} 
ANSWERS. 


5 15 


Of 


£. t. d. 


£, 9. d. 


£, 9, 


d. 


1. 57 13 8i 


2. 73 1 1 


3. 163 


8» 


4. 306 18 7$ 


5. 555 3 H 


6. 739 19 


2i 


7. 379 11 2 


8. 780 17 2 


9. 564 18 


5i 


10. 926 14 8} 


11.2348 5 8i 


12. 2736 10 


6i 


13. 2815 17 6 


14.3816 2 9f 


15. 4105 6 


4 


16. 1531 16 2i 


17.2031 9 Oi 


18. 714 15 IH 


19. 740 5 7i 


20. 1913 1 7 


21.2654 4 


H 


22.1260 5 3i 


23.3802 6 Oi 


24.2120 8 


If 


25. 1571 15 2i 


26. 2276 7 8} 


27. 9221 11 


3f 


28. 4968 10 8i 


29.4672 5 4 


30.8171 9 


9f 



METHOD OF PROVING ADDITION. 

18. There are two or three methods of "proving 
the work/' as it is termed. A simple way is to hegin 
with the top right-hand figure of the column of units, 
pence, or whatever denomination we are adding, 
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and add the mm downwards instead of upwards; 
when the answer will he the same^ if the sum he done 
right. 

Another way is to add up the sum a second time> 
leaving out the top line ; the result thus founds when 
added to the top line, will produce the answer first . 
obtained, if the sum be worked correctly. 

Let us take the following example : 

First adding the sum upwards 

^^^ and then downwards, we find it 

985 amounts both ways to 2442 ; we 

426 therefore have no doubt but that 

538 the sum is right. As a further 

247 proof, adding up the sum a second 

time, and leaving out (or cutting 

ut amount 2442 off) the top line, we find it amounts 

■ ■ -■ to 2196, which, added to the top 

sadamount 2196 line, gives 2196 + 246 = 2442 ; 

and since this result agrees with 

»d t^^'Sc. 2442 the first answer, we conclude that 

==: the work is correct. 

Again, in the followbg example of Addition of 
Money : 



£, S, a. 



12 


4 


^ 


19 

3 

15 


11 

18 

9 


8f 
4- 
10- 


51 


4 


6 


38 
51 


19 
4 


Hi 

6 



The amount is ^51. 4«. 6d, 
Then adding u]p the sum a second 
time, and omittmg (or cutting ofiT) 
the top line, the second amount is 
^38 19^. U^d., which, added to 
the top line, gives ;^51. 4«. 6d. ; 
and this agrees with the first 
amount obtained. The sum, there- 
fore, is right. 
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SUBTRACTION. 

19. When one number is to be taken away or «i5* 
traeted from another, it is usual first to write down 
the greater number^ and then put the less number 
under it. 

Let 978 and 523 be given, to take the less from 
the greater. First writing down 978, which is the 
greater number, we then put 523 below it, with the 
units ranging under units, the tens under tens, the 
hundreds under hyrtdreds, and draw a line beneath 
the numbers, thus : 

Then, commendng at the unit figure in 

978 the lower line, we say, — 3 from 8, and 5 

543 remains; that is, 3 units taken from 8 
— units, leaves 5 units. We then put down 

435 the 5 units iu the column of units. Look« 
ing at the tens' column, — we say, 4 from 



7, and 3 remains ; that is, 4 tens, taken from 7 tens, 
leaves 3 tens. We then put down the 3 in the co- 
lumn of tens. Looking at the hundreds' column, we 
say, — ^5 from 9, and 4 remains ; that is, 5 hundreds 
taken from 9 hundreds, leaves 4 hundreds. We then 
put down the 4 in the column of hundreds, and the 
hue thus found reads 435, below which we draw a 
line. 

The number to be made less is called the minuend, 
and is usually put the first or top line. The number 
to be subtracted is called the subtrahend, and is put 
the second line. The number which remains when a 
less number is taken from a greater, is called the re- 
mainder or difference, and is the third line. Writing 
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down the above example, with the name of each line, 
it appears thus : 

The minuend . . 978 
The subtrahend . • 543 

The remainder or difference 435 



METHOD OF PROVING SUBTRACTION. 

ao« If the turn of the remainder and subtrahend 
equals the minuend, the work is correct. 

Let us now proceed to work the following exam- 
ples. 

EASY EXERCISES IN SUBTRACTION. 

What is the difference between the following num- 
bers? 



1. 426845 
314232 



2. 546789 
234365 



3. 678492 
536274 



4. 389764 
246351 



5. 789654 
438423 



6. 854261 
532141 



7. 765456 
241352 



8. 928642 
615002 



9. 649387 
504060 



10. From 7264395 take 5133274. 

11. From 5492653 take 3360523. 

12. From 8527469 take 5425345. 



1. 112613 
4. 143413 

7. 524104 
10. 2131121 



ANSWERS. 

2. 312424 

5. 351231 

8. 313640 

11. 2132130 



3. 142218 

6. 322120 

9. 145327 

12. 3102124 



36 SUBTRACTION. 

Methods of performing Subtraction when certain 
figures in the top line are greater than figures un- 
der them in the lower line. 

fli. Suppose 70a had 5 marbles in one pocket and 
9 in another ; you would then have 4 marbles more 
in one pocket than in the other : that is, the difference 
between 5 and 9 is 4. 

Now suppose you put 3 marbles more into each 
pocket; you would then have 5 + 3, or 8, marbles in 
one pockety and 9 + 3, or 12, marbles in the other ; 
but still the diiference between 8 and 12 is 4. 

Again, suppose you put 10 marbles more into each 
pocket; you would then have 8+10, or 18, marbles 
in one pocket, and 12 + 10, or 22, marbles in the 
other, and so on : if you continued putting the same 
number of marbles into each pockety you would al- 
ways find that the difference between the number of 
marbles in one pocket and the number in the other, 
would be 4. 

Now this is the case with any two numbers ; if we 
add as much to one as to the other, though we alter the 
numbers themselves, we do not idter their difference. 

This principle being understood, we shall now pro- 
ceed to apply it to an example in subtraction. 

First Method. 

Let it be required to find the difference between 
436 and 157. Writing down the greater number first, 
and the less under it, the question appears thus : 

Here at first sight there appears some diffi- 
436 culty ; because in subtracting each figure se- 
157 parately, we cannot take 7 units ftora 6 units. 

Let us break up the 436 and the 157 into A««- 

dreds, tens, and units^ and they appear thus : 
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hunds* tens, units. 

436 or 4 + 3 + 6 
157 or 1 + 5 -f- 7 

Here again the same difficulty presents itself. We 
cannot take 7 units from 6 units. But let us add 
10 to each numher. 

Now we have learned from Numeration that the 
value of the 10 which we are adding to each is 10 
ones or units in the first place, or 1 ten in the second 
place. Let us, therefore, add it as 10 units to the 
unit-figure of the upper line, and as 1 ten to the 
tens' -figure of the lower line, and 

hunds. tens. units. hunds. tens. units. 

4 + 3 + 6 becomes 4 + 3+16 
1+5 + 7 „ 1+6+7 

9 units. 

We can now subtract the units, but we cannot 
take 6 tens from 3 tens. Let us add 1 hundred to 
each of the numbers, adding it as 10 tens to the 
tens' column of the top line, and as 1 hundred to the 
hundreds' column of the lower line, the example ap- 
pears thus : 

hands, tens, units. 

4 13 16 
2 6 7 



We can now perform the whole of the subtraction : 
7 units from 16 units, leaves 9 units; 6 tens from 
13 tens, leaves 7 tens; 2 hundreds from 4 hundreds, 
leaves 2 hundreds. 

Since we have added as much to 436 as to 157 
(first we added 10 to each, and afterwards 100 to 

D 



38 SUBTRACTION. 

each), we do not alter their difference ; therefore the 
numhers in the ahove column, although they are not 
those that were given at first, yet they show that the 
difference hetween 436 and 157 is 279. 

In like manner we proceed when the figures stand- 
ing in the place of thousands, &c., in the lower line, 
are greater than those figures which stand in the 
same places in the upper line. 

Second Method. 
Let it be required to subtract 169 from 325. 

hand. teiu. nnita. 

325 or 3 2 5 Here we cannot take 9 units 
169 or 1 6 9 from 5 miits. Let us take or 

* borrow ' one of the tens from 

the 2 tens and add it to the 5 units thus : 

hund. tens, units. 

325 or 3 1 15 Now we can take 9 units 
169 or 1 6 9 from 15 units, but we cannot 

■ take 6 tens from 1 ten. Let us 
borrow a hundred (or 10 tens) from the 3 hundreds, 
and add it to the 1 ten thus : 

hund. tens, units. 

325 or 2 11 15 The whole of the subtraction 

169 or 1 6 9 can now be performed : 9 units 

— — from 15 units, and 6 units re- 

15 6 main : 6 tens from 1 1 tens, and 

■ 5 tens remain : 1 hundred from 
2 hundreds, and 1 hundred remains. The difference 
therefore between the numbers is 156. 

It is not necessary to show the work in fiiU, as in 
the above example, but it may be performed thus : 
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Let it be required to subtract 578 from 943. 

q .o Here we cannot take 8 units from 3 units. 

P-yQ Let us borrow 1 ten from the 4 tens. Then 

8 from 13, and 5 remain. We have now to 

o^r take 7 tens from 3 tens (not 4 tens, because 

we took 1 ten away and added it to the 

units) ; as this cannot be done, we borrow a 
hundred, or 10 tens, from the 9 hundreds. Then 
7 tens from 13 tens, and 6 tens remain. We have 
now to take 5 hundreds from 8 hundreds (not from 
9 hundreds, because we took 1 hundred away and 
added it to 10 tens) and 3 hundreds remain. 
Therefore the difference between the numbers is 
365. 

In performing the subtraction in the last example, 
we had to take 7 tens from 13 tens ; now if we add 
1 ten to each of the numbers, it will not alter their 
difference ; we can therefore say 8 tens from 4 tens. 
Again, adding 1 hundred to the 5 and the 8 hundreds, 
we can say, 6 hundreds from 9 hundreds. 

Hence it is that whenever we * borrow ' 1 from a 
figure in the top line, we add or ' carry ' 1 to the figure 
below it in the bottom line. 

It is evident that the first method is the more 
simple, and the principle of it is more easily under- 
stood. 

We may now proceed to work the following exam- 
ples. Bearing in mind that. 

By the first method — 

Whenever we add 10 units j 10 tenSj 10 hundreds, 
^c, to a figure in the upper line, we must add 1 ten, 
1 hundred, ^c, to the figure next on the left in the 
lower line. 
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EXAMPLES IN SUBTRACTION. 

By the second method — 

Whenever we borrow 1 from a figure in the top 
line, we must add 1 to the figure below it in the lower 
line. 

Find the difference between the following num-> 
hers: 



1. 


987654345 
986710876 


2. 

5. 

8. 
11. 
14. 
17. 

A 

2. 

5. 

8. 
11. 
14. 
17. 


836767654 
398760956 


3. 

6. 

9. 
12. 
15. 
18. 

3. 

6. 

9. 
12. 
15. 
18. 


754342678 
663150699 


4. 


398983678 
391990086 


736543418 
673060729 


380601477 
199190878 


7. 


736406009 
636410017 


300632181 
107103097 


789096806 
599990899 


10. 


345600182 
315600293 


980701940 
293798971 


298426081 
199937092 


13. 


383709683 
245907898 


268367567 
169690976 


354366780 
176899091 


16. 


654067842 
466389743 


784684812 
193009323 


434006993 
339009794 


1. 

4. 

7. 
10. 
13. 
16. 


943469 

6993592 

99995992 

29999889 

137801785 

187678099 


NSWERS. 

438006698 
63482689 

193529084 

686902969 
98676591 

591675489 


91191979 
181410599 
189105907 

98488989 
177467689 

94997199 
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What is the difference of the following numbers ? 
199598093 2. 740667890 



1. 399678680 
3. 398696704 
5. 401609888 
7. 389467898 
9. 219003802 
11. 213400016 



183178769 
399990999 
99593999 
139932707 
208482609 



4. 991006360 

6. 243678689 

8. 138098767 

10. 712325410 

12. 407213054 



359890909 
980099961 
164676999 
69995778 
219473874 
273498649 



By how much does the greater of the following 
numbers exceed the less ? 

13. 400000000 and 190301020 14. 713025037 and 468224849 
15. 190506212 ,, 90760453 16. 710320617 ,, 692450906 
17. 700000000 f, 413050171 18. 730000000 „ 317148625 



19. 176846789678 

20. 100690067878 

21. 167896784679 

22. 890964018378 

23. 310678436789 

24. 109004678746 



and 93098479099 

„ 900098989 

9008978943 

90990039009 

10678679890 

9005678747 



25. From 666677778888 

26. „ 100000000000 

27. „ 83790067846 

28. „ 374869040735 

29. „ 734869548647 

30. „ 111473869875 



take 100000000000 
8071899678 
897654306 
9876524696 
27486009829 
9174869989 



it 
)> 
»> 



1. 200080587 
4. 10906399 
7. 289873899 
10. 492851536 
13. 209698980 
16. 17869711 
19. 83748310579 
22. 799973979369 
25. 566677778888 
28. 364992516039 



ANSWERS. 

2. 380776981 

5. 1618889 

8. 68102989 

11. 4917407 

14. 244800188 

17. 286949829 

20. 99789968889 

23. 299999656899 

26. 91928100322 

29. 707383538818 

d3 



3. 215517935 

6. 79001690 

9. 79071095 

12. 133714405 

15. 99745759 

18. 412851375 

21. 158887805736 

24. 99998999999 

27. 82892413540 

30. 102298999886 
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SUBTRACTION OF MONEY. 

flfl. We may now proceed to examples in SubtraC' 
turn of Money, 

Let it be required to find the difference between 
£ 24. 16*. \\\d. and ^13. 12*. lOJc?. Placing the 
less amount under the greater, with the pounds under 
pounds, shillings under shillings, pence under pence, 
axkd farthings under farthings, we proceed thus : 

One farthing from one halfpenny, 
£ s. d. and one farthing remains ; put down 
24 16 11^ one farthing, thus, ^in the colunm 
13 12 lOJ of farthings. Then, 10 pence from 

■ 1 1 pence, and 1 penny remains ; put 

11 4 1^ down 1 penny in the column of pence. 

12 shillings from 16 shilling, and 4 

shillings remain ; put down 4 shillings in the column 
of shillings: 3 from 4, and 1 remains; put down 1. 
Then, 1 from 2, and 1 remains ; put down 1 . The 
difference, therefore, between the given amounts is 
^11.4*. lid. 



EASY EXERCISES IN SUBTRACTION OF MONEY. 

£ 8» d. £ 8. d, £ 8. d. 

I, From 20 3 4^ 2. 18 12 10^ 3. 19 17 6i 

Take 11 2 3 14 11 10 13 14 4^ 



4. From 25 19 lOf 5. 29 14 7^ 
Take 21 18 7* 18 11 6i 



7. From 30 15 4^ 8. 36 18 S^ 
Take 20 13 2^ 25 13 2^ 



10. From 45 19 9^ 11. 42 10 9| 
Take 24 16 8 31 10 8^ 



6. 


28 18 
18 17 


9i 


9. 


33 16 

22 7 


8i 


12. 


49 18 
39 18 


8^ 
8i 
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ANSWERS. 








£. 


8» 


d. 


£, s. d. 


£. 


«. 


d. 


1. 9 


I 


H 


2. 4 1 Oi 


3. 6 


3 


2i 


4. 4 


1 


H 


5. 11 3 1 


6. 10 


1 


H 


7. 10 


2 


2 


8. 11 5 1 


9. 11 


9 


2* 


10. 21 


3 


U 


11. 11 li 


12. 10 









Methods of performing the Subtraction when the 
farthingsy pence, or shillings in the bottom line 
exceed those in the top line. 

First Method, 
23. From ^11. I3s. S^d. take £9. I7s. 9id. 

£, s, d, 

11 13 5j- Here we cannot take f from ^. Let 
9 17 9|- us add 1 penny, or 4 farthings to each 
' of the amounts, and their difference 

1 15 7i will not he altered. Adding it as 4 
farthings to the farthings' column of 



the top Une, and as 1 penny to the pence of the 
hottom Hne, we say 3 fardiings from 6 farthings, and 
3 farthings remain ; put down f. We then proceed 
to take 10 pence (not 9 pence, hecause we aidded 1 
penny to the 9 pence) from 5 pence ; as this cannot 
he done, let us add 1 shilling, or 12 pence, to each of 
the amounts, adding it as 12 pence to the pence 
column of the top line, and as 1 shilling to the shil* 
lings of the hottom line. We say, 10 pence from 17 
pence, and 7 pence remain ; put down 7 pence. We 
then proceed to take 18 shillings (not 17 shillings, 
hecause we added 1 shilling to the 17 shillings) ; as 
this cannot he done, let us add ^ 1, or 20 shillings, to 
each of the amounts, and their difference will remain 
jthe same. Adding it as 20 shillings to the shillings' 
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columD of the top line, and as ^1 to the pounds* 
column of the hottom line, we say, 18 shillings from 
33 shillings, and 15 shillings remain; put down 15 
shillings. Then ^10 (not £9, hecause we added 
£\ to the ^9,) from ^11, and ^1 remains. The 
difference, therefore, hetween the two sums of money- 
is ^1. I5s.7id. 

Secimd Method, 

From £15. Ss. 6d. take £\2, Ua. O^d. 
£, s» d, 

15 8 6 Here we cannot take f from nothing. 

12 14 9|- Let us borrow 1 penny, or 4 farthings 

from the sixpence, then 3 farthings from 

2 13 8^ 4 farthings, and 1 farthing remains. We 
nowproceed to take 9 pence from 5 pence ; 



and since the result will not be altered by adding 1 
penny to each, we can say, 10 pence from 6 pence. 
As this cannot be done, we must borrow 1 shiUing 
from the 8 shillings : then 10 pence from 18 pence, 
and 8 pence remain. We have now to take 14 shil- 
lings mm 7 shillings (because we took away 1 shil- 
ling and added it to the pence) ; without altering the 
result we can say, 15 shillings from 8 shilUngs. 
As this cannot be be done, we borrow £ 1 from the 
^15, then 15 shillings from 28 shillings, and 13 
shillings remain: then, ^12 from ^14 (not ^15, 
because we took away £l, and added it to the shil- 
lings), or, without altering their difference, ^13 from 
^15, and £2 remain. Therefore the difference 
between the sums is ^ 2. 13«. 8id. 
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Examples. — 


1. 












£ 


8, 


d. 




£ . 


d. 




£ 


8. 


d. 


1. 


From 16 


13 


8i 




2. 20 10 


m 


3. 


20 










Take 7 


19 


7» 




14 14 


8f 




19 





11} 


4. 


From 29 


8 







5. 56 3 


n 


6. 


71 


17 


H 




Take 19 


19 


H 




55 5 


9f 




5 


14 


H 


7. 


From 76 14 


n 




8. 78 15 


10* 


9. 


78 


15 


10* 




Take 70 15 
From 78 15 


8i 





18 15 


lOi 


12. 


18 
90 


16 
15 


2} 


10. 


11. 86 19 


6 


n 




Take 7 


1 


3J 




19 19 


5» 




90 


14 


n 


13. 


From 99 


18 


lU 




14.100 





15. 


100 


1 


H 




Take 10 19 


IH 




50 9 
17. 100 10 


8* 



18. 


99 
105 


19 
2 


11} 


16. From 100 








3} 




Take 48 


16 


10} 







8* 




31 


3 


6^ 


19. From 108 


14 


5* 




20.116 13 


9 


21. 


150 










Take 100 15 


n 




94 16 


6» 




107 


9 


4 










J 


A.NSWERS. 














JB s. 


d. 






£ *. 


d. 




£ 


8. 


d. 


1. 


8 14 


Of 




2. 


5 16 


If 


3. 





19 


0} 


4. 


9 8 


n 




5. 


17 


9i 


6. 


66 


2 


11} 


7. 


5 18 


m 




8. 


59 19 1 


1* 


9. 


59 


19 


7i 


10. 


71 13 


8i 




11. 


67 


0* 


12. 








11} 


13. 


88 18 


llf 




14. 


49 10 


3i 


15. 





1 


1} 


16. 


51 3 


H 




17. 


100 9 


3i 


18. 


73 18 


8} 


19. 


7 18 


n 




20. 


21 17 


2* 


21. 


42 


10 


8 
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Find the difference between the following sums. 







Examples.- 


-2. 










£ 8. d. 




£ a. 


d. 




£ 


8. d. 


1, 


209 19 2^ 


2. 


420 





3. 


431 


6 5} 




90 19 2} 
461 12 9^ 


5. 


217 3 
617 


5} 
0} 


6. 


66 


8 6 


4. 


747 


8 Oi 




411 14 10^ 
749 1 3^ 


8. 


519 


9 


9. 


709 
786 


Of 


7. 


749 1 


Hi 


15 3} 




748 1 \\\ 
789 14 H 


11. 


748 1 
837 13 


lU 

10} 


12. 


686 


16 4i 


10. 


839 







764 14 7J 




827 13 


lOi 




798 


3 li 


13. 


847 12 0} 


14. 


881 10 





15. 


900 


Oi 




747 13 11} 




781 10 


3* 




66 


2 8} 


16. 


900 1 3i 


17. 


906 14 


1} 


18. 


911 


11 4i 




9 11} 




798 19 


m 




811 


16 hk 


19. 


1000 


20. 


1000 4 


0} 


21. 


1749 


11 9i 




1 Oi 




50 15 


0} 




948 


12 11} 


22. 


2471 15 2} 


23. 


4739 11 lOi 


24. 


7410 


4i 




1769 15 3^ 




1494 11 


10} 




7400 


13 9} 






ANSWERS 


;. 










£ 8, d. 




£. 8. 


d. 




;€. 


«. d. 


1. 


118 19 IH 


2. 


202 16 


6* 


3. 


364 


17 11} 


4. 


49 17 10} 


5. 


97 19 


3} 


6. 


38 


7 11} 


7. 


19 3} 


8. 


1 


0* 


9. 


99 


18 10} 


10. 


24 19 5} 


11. 


10 


0} 


12. 


40 


16 10} 


13. 


99 18 1 


14. 


99 19 


8} 


15. 


833 


17 3} 


16. 


891 3} 


17. 


107 14 


1} 


18. 


99 


14 11} 


19. 


999 18 Hi 


20. 


949 8 


Hi 


21. 


800 


18 9i 


22. 


701 19 Hi 


23. 


3244 19 


ii» 


24. 


9 


6 6} 
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Examples. — 3. 

1. Five shillings and four pence halfpenny were given as change 

out of a sovereign ; what did the things come to that were 
bought ? 

2. A farmer sold sixteen oxen for £244, he then paid several 

bills amounting to £ 109. 6«. b\d. ; how much money did 
he carry home ? 

3. A house and garden were sold for £ 659. 9«.; the house was 

valued at £359. 10».; what was the estimated value of the 
garden? 

4. Some farming implements together cost £579. 16«. 9d,; 

after three years' use, their value was diminished by 
£50. 198. ll^d,; what would the cost be at the end of 
that time ? 

5. Borrowed £150. 6«., and paid at different times £72. 1 7«. 7f <?.; 

how much remains unpaid ? 

6. A gentleman built and furnished a house for £ 974. 5«. ; 

the house cost him £657. 13«. 9d,; what was the value 
of the furniture ? 

7. A farmer's stock of horses and cows are valued at £779. lis.; 

the horses are estimated to be worth £ 534. 17«. ; required 
the value of the cows. 

8. A tradesman purchased goods for £8302. lis. 9d., and sold 

them again for £ 9010. 15«. 6d. ; what did he gain ? 

9. The yearly expenditure of a gentleman whose income is 

£500 amounts to £419. 13«. Ad.; how much can he 
save per annum ? 

10. A merchant has a ship and cargo of cotton worth £ 8302. 

Vs. Ad. ; the ship is worth £ 874. 19«. 9\d. ; what is the 
value of the cargo ? 

11. A merchant has cotton worth £112. 10«. 6}<f., and wine 
worth £ 258. 8«. 5^^. ; how much more valuable is the 
wine than the cotton ? 

12. A. and B. enter into partnership, and at the end of a year 
find their gain amounts to £769. As. 1d.\ of this A. re- 
ceives £ 461. 10«. 9\d. ; how much will B. receive ? 

ANSWa&S. 

£ s. d» £. s. d. £. ». d. 

1. 14 7i 2. 134 13 6i 3. 299 19 

4. 528 16 9^ 5. 77 8 4^ 6. 316 11 3 

7. 244 17 8. 708 9 9. 80 6 8 

10. 7427 17 Gi 11. 145 17 10} 12. 307 13 9f 



48 MULTIPLICATION. 

MUZaTXPZaXOATZOM. 

(See paffe 12.) 

13 fl4. When a number is to be added to 

13 itself a certain number of times, instead of 

13 placing it in the form of an addition sum, as 

13 in the annexed example — where 13 is re- 

13 peated 5 times — the result is more readily 

rr obtained by the process of multiplication. 

Here 5 times 3 units are 15 units, or 1 ten and 

jQ 5 units. We put down the 5 units, and 

;. retain the 1 ten to be added to the column 

— ^ of tens. Then 5 times 1 ten are 5 tens, 

^ and the 1 ten (that we got out of the units) 

are 6 tens. The product, therefore, is 65. 

Ten. Unite. We cau also perform the 

3 X 5 = 15 multiplication, as in the an- 

1 X 5=50 nexed example, by multiply- 

77 ing the units, tens, &c., sepa- 

— ratcly, and adding the results . 

Again, let us repeat 347, 9 times. 9 times 7 

units produce 63 units, or 6 tens and 

^' 3 units : we therefore set down 3 units, 

^ and reserve the 6 tens. Then 9 times 4 

3123 tens give 36 tens, and 6 tens (that we 
got out of the units) make 42 tens, or 
4 hundreds and 2 tens ; we put down the 2 tens, and 
reserve the 4 hundreds. Then, 9 times 3 hundreds 
are 27 hundreds, and 4 hundreds (that we got out of 
the tens) are 31 hundreds, or 3 thousand 1 hundred, 
which we put down in full ; therefore 347, repeated 
9 times, produces 3123. 
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Now the same number will be obtained if we re- 

peat the units, tens. 



u 

3 



M 

a 



a 



X 
X 
X 



9= 63 
9= 360 
9=2700 

3123 



and hundreds sepa- 
rately 9 times^ as in 
the annexed example^ 
and add togetner 
the products. 

From this we learn, that if the parts of a quan- 
tity be taken a certain number of times, the sum of 
their several products is equal to the whole quantity 
taken the same number of times. 

It is necessary to remember this fact, because it is 
one of the principles upon which multiplication de- 
pends. 



EASY EXERCISES IN MULTIPLICATION. 

Find the products of the following numbers : Jirsi, 
by multiplying each sum : secondly, by multiplying 
the several parts of each sum and adding the results. 



1. 632456 X 5 


6. 


3046928 X 7 


2. 789742x6 


7. 


690384 X 6 


3. 349856x7 


8. 


49876 X 9 


4. 87042 X 8 


9. 


890980 X 8 


5. 420060x9 


10. 


49068 X 9 


ANS\ 


VERS. 




1. 3162280 


6. 


21328496 


2. 4738452 


7. 


4142304 


3. 2448992 


8. 


448884 


4. 696336 


9. 


7127840 


5. 3780540 


10. 


441612 



E 
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11. . 


304780620 x 11 


19. 


846200304 x 12 


12. 


70260984 


20. 


78460090 


13. 


500042603 


21. 


3987641 


14. 


7060005 


22. 


908070600 


15. 


8942604 


23. 


39860000 


16. 


75684203 


24. 


57000009 


17. 


2849267 


25. 


8904600 


18. 


43004998 


26. 


9807060 




ANSWERS. 




11. 


3352586820 


19. 


10154403648 


12. 


772870824 


20. 


941521080 


13. 


5500468633 


21. 


47851692 


14. 


77660055 


22. 


10896847200 


15. 


98368644 


23. 


478320000 


16. 


832526233 


24. 


684000108 


17. 


31341937 


25. 


106855200 


18. 


473054978 


26. 


117684720 



&5. When a number is multiplied several times by 
itself, as 3 X 3, 3x3x3, 3 x 3 x 3 x 3, it is said to 
be raised to a power. When the proposed number 
is used twice, the product is called the second power, 
or the square of that number ; when three times, the 
third power, or cube ; when four times, the /ourtk 
power; when Jive times, the Ji/th power, &c. 

The power to which the number is raised is de- 
noted by a figure called the index, or exponent, 
which is placed on the right, and a little higher than 
the number that is to be raised^ thus : 

3 X 3 3= 9 is the 2nd power or square of 3 written 3^ 

3x3x3-*.-27 „ 3rd „ cube d „ 3^ 

3x3x3x3»81 „ 4th „ ,, 3 „ 3^ 

What is the square of 4 ? 6? 5? 9? 7? 10? 8? 12? 11? 
What is the cuhe of 2 ? 3 ? 4 ? 5 ? 6 ? 7 ? 
What is the fourth power of 2 ? 3 ? 4 ? 5 ? 
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MULTIPLICATION BY ONE FIGURE. 

1. A town contains 1359 families ; at an average there are 7 

persons in a family ; what is the population of the town ? 

2. How many miles does a locomotive engine run in a year, 

if it runs on an average 2469 miles in a month ? 

3. How many yards in 6 pieces of cloth, each 47 yards ? . 

4. A farmer divided hiB sheep into 5 flocks of 215 each, how 

many had he ? 

5. How many pages in 9 hooks, each hook containing on an 

average 573 pages ? 

6. If a wheel turn round 332 times in a mile, how many 

times will it turn round in 8 miles ? 
7> How many apples are there in 8 baskets, when each has< 
ket contains 279 ? 

8. How many men would be required to man 7 ships, if each 

require 314 men? 

9. On a sheep farm there are 341 7 sheep, how many feet have 

they ? 

10. If a chest contains 725 oranges, how many are there in 

5 such chests ? 

11. How many hours does ahorse work in a year of 315 days, 

if he work 10 hours daily ? 

12. Sound travels 1130 feet a second; how far off is a cannon 

when the sound follows the flash after 9 seconds ? 

13. If 2468341 sheep be killed annually to supply the London 

market, how many sheep should be killed for this pur- 
pose in 12 years? 

14. A regiment consists of 11 companies of 79 men in each; 

how many soldiers are there in the regiment ? 

15. A boy who attends school 287 days in the year, walks 7 

miles in going to and from school ; how many miles does 
he walk in the year ? 





ANSWERS. 




1. 


9513 persons. 


9. 


13668 


2. 


29628 miles. 


10. 


3625 


3. 


282 yards. 


11. 


3150 


4. 


1075 sheep. 


12. 


10170 


5. 


5157 


13. 


29620092 


6. 


2656 


14. 


869 


7. 


2232 


15. 


2009 


8. 


2198 
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£. 


«. d. 


3 
3 
3 
3 
3 


t 1 *" ■ 
/ 1 1- • 


16 


19 8i 



HULTZPLICATION OF KOMBT. 



ae. Suppose ^3. 7«. 11^. is to be 
added to itself, or repeated 5 times ; the 
amount' may be obtained by the pro- 
ce.s of addition. «s shown in the V 
nexed example. 



£, s» d» 

But it is more easily found by 3 7 11^ 

multiplication, thus : 5 

Since ^3. 7«. \\\d. is to be re- ^g jg gl 

peated 5 times, we put 5 under the 

pence column, and proceed thus : 5 times 1 farthing 
nve 5 farthings, or 1 penny and 1 farthing ; we put 
down the \ in the column of farthings, and reserve 
the 1 penny to be added to the pence. Then 5 
times 11 pence gives 55 pence, and the 1 penny 
(that we got out of the farthings) make 56 pence ; 
since in 1 shilling there are 12 pence, we try how 
many times we can take 12 pence (or 1 shilling) out 
of 56 pence, and find we can take it 4 times, and that 
there will be 8 pence left ; this we put down in the 
pence column, and retain the 4 shillings to be added 
to the column of shillings. Then 5 times 7 shillings 
are 35 shillings, and the 4 shillings (that we got out 
of the pence) make 39 shiUings ; since in ^1 there 
are 20 shillings, we try how often 20 shilhngs can be 
taken out of 39 shillings, and find it can be taken 1 
time, or once, and that 19 shiUings will remain ; this 
we place in the column of shiUmgs, and reserve the 
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^ 1 to cany it to the column of pounds. Then 5 
times £3 produce ^15, and the £1 (that we got 
from the shillings) make £16; this we set down^ 
and the product, ^16. I9s, S^d,, is the same as that 
produced hj the process of addition. 

The result will be 
the same if we re- 
peat or multiply 
each of the parts 
separately by 5, and 
add together their 
products as shown 
m the annexed ex- 
ample. 

From this we again learp, that if the parts of a 
quantity he taken a certain number of times, the sum 
of their products is equal to the whole quantity taken 
the same number of times. 





& § 


£. 


s. 


d. 


• 


6 3 
111 


ix5 = 
x5 = 


4 


H 

7 


§ 

(^ 


7 


x5= 1 


15 





3 




x5 = 15 












16 


19 


Si 



r EXERCISES 


IN MULTIPLICATION 


OF 


MO] 




£. 


8. 


d. 






£. 


8, 


d. 




1. 





16 


8* 


X 5 


16. 


17 


3 


7* 


7 


2. 






»> 


6 


17. 




}) 


)} 


8 


3. 






tt 


7 


18. 




it 


Tt 


9 


4. 






1* 


8 


19. 




tt 




11 


6. 






»» 


9 


20. 




»> 




12 


6. 






»» 


10 


21. 


19 


17 


8* 


X 5 


7. 






)) 


11 


22. 




>» 




6 


8. 






t) 


12 


23. 




If 




7 


9. 


4 


17 


9i 


X 3 


24. 




ft 




8 


10. 






ft 


4 


25. 




ft 




9 


11. 






tt 


5 


26. 




ft 




10 


12. 






tt 


6 


27. 




ft 




11 


13. 






yt 


7 


28. 




ft 




12 


14. 






»♦ 


8 


29. 


21 


17 m 


X 9 


15. 


4 


17 


9i 


X 9 


30. 




ft 


ft 


12 



E 3 
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AN8WEB8. 






• 




£. 8. 


d. 




£. 9. d. 




£. «. 


d. 


1. 


4 3 


7i 


11. 


24 8 Hi 


21. 


99 8 


7*- 


2. 


5 


4i 


12. 


29 6 9 


22. 


119 6 


4i 


3. 


5 17 


U 


13. 


34 4 6i 


23. 


139 4 


\k 


4. 


6 13 


10 


14. 


39 2 4 


24. 


159 1 


10 


5. 


7 10 


61 


15. 


44 li 


25. 


178 19 


6* 


6. 


8 7 


3i 


16. 


120 5 2) 


26. 


198 17 


^h 


7. 


9 4 


Ok 


17. 


137 8 10 


27. 


218 15 


Ok 


8. 


10 


9 


18. 


154 12 5i 


28. 


238 12 


9 


9. 


14 13 


4i 


19. 


188 19 7| 


29. 


197 


H 


10. 


19 11 


2 


20. 


206 3 3 


30. 


262 14 


3 



1. A fBurmer employs 7 men on his land at 12«. Ad, each per 

week; how much money does he pay in weekly wages ? 

2. An engineer earns £\. 5«. per week ; what money will he 

receive in a month of 5 weeks ? 

3. What has a fanner to receive for 1 1 turkeys, at 6«. ^\d. each ? 

4. Required the cost of 8 bushels of potatoes, at Is, 10|<f. a 

bushel. 

5. What would the raising of 10 roods of new fence cost, at 

1«. \Q\d, per rood ? 

6. In a manufactory 12 men are employed at 3«. Ad, per day 

each; what amount do they coUectiTely receive for their 
day's work ? 

7. How much ought a butcher to pay for 9 sheep, which cost 

£ 2. 18«. Hd, each ? 

8. Find the price of 11 sheep at £1. 17«. 9}<7. each. 

9. If a company's works consume 300 tons of coals per week, 

required the expense weekly, at 12«. per ton. 

10. What should a labourer receive for reaping 11 acres of 

beans, at 8«. Ad, per acre ? 

11. How much does a mechanic pay for rent in 11 weeks, if 

he pay 3«. bd, every week ? 











ANSWERS. 






1. 

2. 
3. 
4. 


£ 
4 
6 
3 
3 


9. 

6 

5 

11 

3 


d, 
4 


lU 




£ 8, d, 

5. 18 9 

6. 2 

7. 26 7 hk 

8. 20 15 lU 


£. 8, 

9. 180 

10. 4 11 

11. 1 17 


d, 


8 

7 
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KUXiTIPXiICATIOM BY FACTORS. 

27. If 3 be repeated 4 times, the result is 12 ; or 
if 4 be repeated 3 times, the result is 12. 

Here 3 and 4 are called facton^ and 12 their 
product. 

235 
12 The product of 235 multiplied by 12 is 

2820. 



2820 



235 

3 Now let us multiply the same numbers 
705 by the factors of 12. First multiplying by 

4 3, and taking that result 4 times, the pro- 
duct is 2820. 



2820 



235 

4 
()40 Again, first multiplying by 4 and then 

3 by 3 we find the product to be 2820. 



2820 



From this it is evident that the result is the satne, 
whether we multiply by a number or by its /actors. 

Multiply the following numbers by the factors ol 
their respective multipliers. 



3706847 


X 18 


980760504 


X 5& 


If 


20 


If 


60 


»» 


24 


ft 


64 


5960843 


X 30 


ft 


72 


tf 


36 


30648270 


X 84 


ft 


40 


n 


88 


r? 


48 


»» 


96 
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28. A number that is the product of two or more 
whole numbers, is called a composite number : "thus, 
4, 6, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21, 22, 24, 
25, &c., are composite numbers. 

But a number that is not the product of two or 
more whole numbers, is termed a prime number : for 
mstance, 7, U, 13, 17, 19, 23, 29, 31, &c., ax^ prime 
numbers. 

"We can multiply by a prime number« in the fol- 
lowing manner : 

Multiply 6504 by 19. 

6504 Here we have 

6 first multiplied 

3Q024 ^^ ^P ^®^ ^^ 

2 times, because 

- we multiplied by 

1 17072 = 18 times the top hue /g 3^^ 3^ ^y^h 

6504 = 1 time the top hne ^re) factors of 

123576 = 19 times the top line 18, and to this 

^^ result we added 

once the top line; we have therefore repeated ^the 

multiplicand 18 + 1 = 19 times. 

The same result would be obtained were we to 
multiply by 9 and 2, the other factors of 18, and add 
once the top line. 

Let it be required to find the cost of 24 sheep at ' 
£\. 178, 6d. each. 

£, s. d. 

1 17 6 cost of 1 sheep Here we can mul- 
1^ tiply £1. I7s, 6d. 

22 10 cost of 12 „ ^y,12 and 2, or 6 
2 and 4, or 8 and 3, 
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£• 8, d, 

117 6 cost of 1 sheep 
6 

11 5 cost of 6 , 
4 

45 cost of 24 , 

1 17 6 cost of 1 , 
8 



15 cost of 8 , 
3 

45 cost of 24 , 



product is the same, 
as shown in the 
annexed examples. 



What must be paid for 62 yards of cloth at 
£ 2. 3*. 4id. per yard ? 

£• s» d. 



3 



4i 
6 



We can first 
find the price of 
60 yards by mul- 
tiplying by 6 and 
10, the factors of 
60> and to the re- 
sult we add the 
price of 2 yards ; 
we have therefore 
the price of 60 + 2 = 62 yards. The result would 
be the same if we multiplied by 12 and 5, other fac- 
tors of 60, and added 2 times the top line. 

From the foregoing examples it is evident, that 
when the multiplier does not exceed 100, the mul- 
tiplication can be easily performed by means of factors, 
and repeating the top Ime when necessary. 



13 





10 


cost of 6 yards 


130 

4 

• 

134 


1 
6 

7 


3 

Si 


cost of 60 „ 
cost of 2 „ 

cost of 62 „ 
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EXERCISES. 

1. What is the price of 27 sergeants' white waistcoats at lOs, 

each? 

2. Reqnired the cost of 28 tons, at £ 7. 15*. per ton. 

3. A shepherd's lad engaged at 3«. 6d, a week wishes to know 

his income for 33 weeks. 

4. How much ought a fanner to receive for 35 sheep, at 

£2. 18«.7i<7. each? 

5. A drover went to market and purchased 42 sheep, at 

£ 1. 13«. 9d, per head ; what did he pay for the whole ? 

6. If I engage a hoy for Ad, per day, and employ him for 45 

days, what is the amount of his wages ? 

7. What is the price of 48 qrs. of wheat, if one is sold for 

£2 178. bid,} 

8. A farmer employs 7 men at 2«. id, per day, and 3 hoys at 

9d, each ; what is the gross amount of their wages for 
56 days ? 

9. What is the price of 64 harrels of herrings at 15*. id. 

each? 

10. A disease got amongst a numher of sheep and destroyed 

72; what was the loss, supposing eadi to he worth 
17«. id, ? 

11. 81 men on a railway receive each 28, Sd, per day; what 

does each get per week ? 

12. A farmer sells 84 sheep at £1. 8«. 6d, each, and 96 lambs 

at 17«. 6</. each ; what does he receive for the whole ? 









ANSWERS. 








£, a. 


d. 




£. 8, 


d. 


1. 


13 10 







7. 


137 19 





2. 


217 







8. 


52 


8 


3. 


5 15 


6 




9. 


49 1 


4 


4. 


402 11 


Oi 




10. 


62 8 





5. 


70 17 


6 




11. 


16 





6. 


15 







12. 


203 14 
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29. When the multiplier consists of two or more 
figures. 

Let the number 265 be multiplied by 10 succes- 
sively. 
265 
10 



2650 = 10 times the top line 
10 



26500= 100 times the top line 
10 

265000 = 1000 times the top line 



Upon inspection 
of the adjoining 
example, we ob- 
serve that the 
product of 265 
by 10 gives the 
same figures as 
the top fine vdth 
a cipher placed 



on the right. Hence to multiply a number by 10, 
we have only to place a cipher to the right of it. 
The next product shows that to multiply a number 
by 100, we have only to place two ciphers to the 
right of it, and by 1000, three ciphers to the right, 
and so on. 

Again, in performing the multiplication in the an- 
Qg^ nexed examples, since 30 are 10 times 3, 
we have only to multiply by 3, and then 
by 10, which is done by placing a cipher 
to the right. 

Since 700 is 100 times 7, we first mul- 
tiply by 7» and then by 100, by placing 
two ciphers to the right. 

When the factors are terminated on the 
right by ciphers, we may suppress the 
ciphers, provided that we annex as many to the right 
of the product : thus 

300 becomes 3 
70 7 



30 

10620 

621 
700 

434700 



21000 



21000 
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Again 23600 becomes 236 
5700 57 

16520000 1652 

1180 1180 



134520000 134520000 



Let it be required to multiply 2327 by 534 ; that 
is, to repeat 2327» 4 times^ then 30 times, and then 
500 times, thus — 

We first 
take the mul- 
tiplicand 4 



2327 
534 



9308 = 4 times the multiplicand times - then 
69810= 30 times the multiplicand 30 times 
1 1 63500 = 500 times the multiplicand whichis done 

1 232618 = 534 times the multiphcand by multiply- 

" ing by 3, and 

placing a cipher to the right; then 500 times by 
multiplying by 5, and placing two ciphers to the right. 
If we remove the ciphers on the right of the line, 
which is the product by ten, and also from the right 
of the product by hundreds, the work of the sum will 
appear thus : 

2327 We learn from inspection of this 

534 example, that the first figure of the 

goQg product must always range uTider the 

6981 first figure 0/ the multiplier. In order 

11635 ^ avoid errors, the learner should re- 

member this fact. 

1232618 



When a cipher occurs in the multiplier, it mag he 
neglected, but care must be taken to place the pro- 
duct of the first figure of the multiplicand under the 
multiplying figure. 
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The subjoined examples wHl illustrate this. 

1. 2. 3. 

2357 2357 2357 
406 406 406 



14142 
0000 
942800 

956942 



14142 
942800 

956942 



14142 
9428 

956942 



In the first example we have a line of ciphers 
resulting from the multiplication by ; in the second 
example the multiplication hj 4 hundreds is per- 
formed by multiplying by 4, and placing two ciphers 
to the right of uie product. In the third example 
the ciphers are omitted altogether, and the first figure 
of the product (as before) placed under the multiply- 
ing figure. The answers in each case are the same. 

The correctness of the work may generally be 
proved by what is called 'casting out the nines,' 
that is, rejecting the nines from the separate sums of 
the figures in Uie multiplicand and multiplier, then 
finding the product of the remainders, and casting 
out the nines from it. If this result be the same as 
the excess (after rejecting the nines) in the product 
of the given factors, the work is, in most instances, 
correct; if it differs^ the work must he wrong. 

Thus, in the above examples. 
Taking the nines from 235 7» we get 8 as a remainder 
and from 406 „ 1 „ 

the product of which is 8 

Taking the nines from 956942, 8 are left ; we 
therefore presume the work is correct. 

The reason of this operation will be hereafter ex- 
plained. 

p 
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EXERCISES IN MXJLTIPLICAITON. 



1. 


6547283 x 584 


19. 


976852682 x 


20195 


2. 


786 


20. 


976852682 x 


32056 


3. 


987 


21. 


it 


49308 


4. 387207319 x 1234 


22. 


976584009 x 


987654 


5. 


6112 


23. 


tt 


874548 


6. 831394671 x 9122 


24. 


»» 


469873 


7. 


„ 3908 


25. 


873459682 x 


845756 


8. 


5976843 X 2798 


26. 


tt 


6708927 


9. 


,, 6005 


27. 


986980473 x 


498472 


10. 


9375864 x 7461 


28. 


tt 


690854 


11. 


31796148 X 4035 


29. 


tt 


759308 


12. 


3907 


30. 


728131267 X 


420568 


13. 


9375864 x 5893 


31. 


tt 


625307 


14. 


5271809 X 4576 


32. 


tt 


807463 


15. 


7689 


33. 


41740610 X 


2760400 


16. 


1059769 X 9876 


84. 


tt 


2900340 


17. 


6485937 X 3090 


35. 


It 


3107090 


18. 


„ 7406 


36. 


47483250 x 


7030040 




AKSi;^ 


rERS. 






1. 


3823613272 


19. 


19727539192990 


2. 


5146164438 


20. 


4938967160192 


3. 


6462168321 


21. 


48166652044056 


4, 


477823831646 


22. 


964527102824886 


b. 


2366611133728 


23. 


854069591902932 


6. 


7583982188862 


24. 


458870458060857 


7. 


3249090374268 


25. 


738733766809592 


8. 


16723206714 


26. 


5859977243981214 


9, 


35890942215 


27. 


491982130337256 


10. 


69953321304 


28. 


681859407693942 


11, 


12829879680 


29. 


749422168992684 


12. 


12422884736 


30. 


306228710699656 


13. 


55251966552 


31. 


455305578173969 


14. 


24123797984 


32. 


587939057245621 


15. 


40534939401 


33. 


115220779844000 


16 


10466278644 


34. 


121061960807400 


17 


20041545330 


35. 


129691831924900 


18 


48034849422 


36. 


333809146830000 
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EXERCISES IN MX7LTI PLICATION OF MONEY. 





£, 8, d. 






£. 8, d. 


1. 


13 7 lOi X 


57 


16. 


576 19 4i X 749 


2. 


29 16 8} X 


78 


17. 


639 14 lU X 796 


3. 


67 11 m X 


97 


18. 


304 0} X 904 


4. 


78 19 6i X 


104 


19. 


101 11 Hi X 876 


5. 


87 9 5i X 


100 


20. 


65 10 lOi X 3042 


6. 


95 10 3^ X 


111 


21. 


79 13 8i X 5423 


7. 


98 14 4) X 


121 


22. 


33 19 3t X 5946 


8. 


101 10 Hi X 


211 


23. 


29 14 Hi X 6402 


9. 


156 18 7i X 


247 


24. 


13 18 4i X 7304 


10. 


176 13 41 X 


307 


25. 


84 11 6i X 8970 


11. 


259 7 8f X 


470 


26. 


12 3 Hi X 9080 


12. 


296 15 9i X 


597 


27. 


16 14 7i X 7009 


13. 


379 13 lU X 


509 


28. 


39 11 lOi X 9800 


14. 


476 8 Oi X 


674 


29. 


41 18 4i X 8900 


15. 


510 10 Oi X 


700 


30. 


49 19 llf X 9008 






ANSIP^ 


rERS. 






£. s. 


d. 




£. 8, d. 




1. 763 8 


10 


16. 


432149 11 lOi 




2. 2327 4 


lOi 


17. 


509238 10 3 




3. 6556 17 


n* 


18. 


274818 16 6 




4. 8213 12 


4 


19. 


88999 15 6 




5. 8747 5 


10 


20. 


199380 18 4i 




6. 10602 


Of 


21. 


432134 3i 




7. 11945 1 


lOf 


22. 


201959 12 li 




8. 21426 7 


91 


23. 


190446 3 3 




9. 38762 


4i 


24. 


101654 18 10 




10. 54237 6 


H 


25. 


758656 8 9 




11. 121911 12 


H 


26. 


110747 12 6 




12. 177183 7 


7i 


27. 


117269 6 7i 




13. 193265 14 


n 


28. 


388018 15 




14. 321095 


1 


29. 


373067 12 1 




15. 357351 9 


2 


30. 


450390 12 4 
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EXERCISES. 

!• Whit will 29 qn. of barley cost at 15«. 6d each ? 

2. What 18 the price of 234 pairs of mitts, at 9d, each pair ? 

3. What is the price of 34 pairs of white trousers, at 4«. 6<f. ? 

4. Find the amount of a servant's wages for 184 dajs, at 

2«. 3idL per day. 

5. If each man of a company of 57 pays lid, a day for vege- 

tables, what is the daily outlay ? 

6. What is the price of 93 shirts, at 5«. each ? 

7. What win it cost a man per year for shoes, supposing he 

has a new pair every 3 months, costing him 12«. 9d. a pair? 

8. What is the price of 94 stocks, at U, Id. each ? 

9* A boat was laden with 23 tons of iron ; how much does 
the carriage amount to at 6«. ll<f. per ton ? 

10. What is the price of 418 razors, at 1«. lUd. each ? 

11. To what vrill the yearly pay of 593 sailors amount to, at 

the rate of £ 21. 17«. 8<f. each man ? 

12. What is the price of 713 clothes' brushes, at Sd. each ? 

13. What is the price of 457 sponges, at 4d» each ? 

14. What is the price of 429 privates' white vraistooats, at 9<f. 

each? 

15. A man whose poor children ofken want food, spends at the 

public house 1«. I0\d. a week ; what does he spend in 
a year, that ought to go to feed his children ? 

16. What is the price of 134 soldiers' undress jackets, at 

78, 6d, each ? 

17. What is the annual rent of a house, at the rate of 5«. Sd, 

per week ? 

18. If a soldier's pay be 1«. 2d, a day, how much will it 

amount to in 3 years ? 

19. John's father finds it necessary to put by Is, 9d, a week, in 

order to meet his landlord with a pleasant face on the 
rent-day ; what does he pay per year ? 

20. A man came to sell a flock of geese : to one farmer he sold 
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27 at 2«. i^d, each ; to another 34 at 2«. 4d. ; and to a 
third 15 at 2«. 2}(f. ; how much did he g;et for his geese ? 

21. What is the amount of pay for 30 days for 67 priyates, at 

U, a day each ? 

22. If a man save l^d. a day out of his wages to assist an old 

mother, how much money will he be able to send her at 
the end of the year ? 

23. What is the price of 296 blacking balls, at 5H each? 

24. If a soldier receives Is, Id, 9. day, and his wife makes 17«. 
* a month by washing ; what is the amount of thdr income 

for the month of January ? 

25. If each man in a company is charged 6f (f. a day for his 

messing ; what is the amount for messing the company 
of 64 men for the month of January ? 

26. If each man in a ship's crew consisting of 698 men, is en- 

titled to a sum of £ 3. 12«. Gd, as his share of a capture ; 
what is the whole amount to be drawn from the prize 
agents ? 

27. What is the price of 697 knapsacks, at 13«. 4d, each ? 

28. What is the price of 134 pairs of socks, at Is, O^d, each ? 

29. What cost 137 forage caps, at U, 3d, each? 

30. What is the price of 342 sets of shoe brushes, at Is, 5d, per 

set? 

31. What cost 134 pain of braces, at Is, 2\d, each ? 

32. What is the cost of 537 sets of knives, forks, and spoons, at 

\\d. a set ? 

33. Find the price of 587 ibs. of tea, at hs, 5}rf. per pound ? 

34. What must be paid for 698 fts. of sugar, at ^d, per 

pound? 

35. At iSl. Zs, 1\d, per ton, what must be paid for 763 tons 

of coal ? 

36. Each trooper's horse in a cavalry regiment, on an average, 

costs £ 23. 17«. 4<f., what is the cost of the horses of a 
regiment consisting of 687 troopers ? 

37. The rent of a house and garden is d6 3. 14«. 1\d, per weekf 

what is the yearly rent ? 

38. What is the yearly rental of a farm of 864 acres, at 

£1. 15«. 10f<f. per acre? 

ir3 
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39. A grocer bought 62 chestt of tea, each cheat eontainiiig 

84 lbs., at 2«.3}<f* per ft., aubject to a duty of 2t. Id, per lb.; 
what was the entire cost ? 

40. A branch line of railway, 63 miles in length, was formed 

at the expense of £ 2. 18«. 9^. per yard ; what was the 
cost of the whole ? 

41. An estate of 125 houses brought in their proprietor, clear 

of all deductions, £29. 4«. 6d, each house per annum s 
what was his yearly income ? 

42. The iron girders of a railway bridge weighing 654 tbns 

were supplied at the rate of £ 2. 18». 6<f, per ton ; what 
was the cost of the whole ? 







ANSWERS. 








£. 8. 


d. 




£, 9. 


d. 


1. 


22 9 


8 


22. 


2 5 


7i 


2. 


8 15 


6 


23. 


6 15 


8 


3. 


7 13 





24. 


2 10 


7 


4. 


21 1 


8 


25. 


55 16 





5. 


7 


li 


26. 


2530 5 





6. 


23 5 





27. 


464 13 


4 


7. 


2 11 





28. 


6 19 


7 


8. 


5 1 


10 


29. 


8 11 


3 


9. 


7 19 




30. 


24 4 


6 


10. 


40 18 




31. 


8 1 


11 


11. 


12976 16 




32. 


24 12 


3 


12. 


23 15 




33. 


160 15 


H 


13. 


7 12 




34. 


19 12 


7 


14. 


16 1 


9 


35. 


901 5 


lOi 


15. 


4 17 


6 


36. 


16396 8 





16. 


50 5 





37. 


194 


6 


17. 


14 14 


8 


38. 


1550 14 





18. 


63 17 


6 


39. 


1144 13 


6 


19. 


4 11 





40. 


325825 10 





20. 


19 16 


9 


41. 


3528 2 


6 


21. 


100 10 





42, 


1912 19 
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BILLS OF PARCELS. 

1. How much has a mechanic to pay for the following articles? 

Sstoneiofflour, • • at o 2 9 per stone. 

S lbs. of butter ... ,,0 10^ per lb. 
lbs. of mutton « « i* 7^ „ „ 

2. What will settle the foUoiting bill ? 

j^. «. d, 

15 yards of flannel . • . at 1 per yard. 

16 „ calico • • « ,1 8i „ 
7 >f fustian • • • ,, 1 2j ,» 

3. A shoemaker snpplied a labourer in one year with two pairs 

of shoes for himself, at 8«. 6<f. per pair ; 3 pairs for his 
wife, at 5«. 9d, ; and 4 pairs for his children, at 6«. 6d. 
Find the amount of his bilL 

4. Find the amount of the following butcher's bill : 

Jt> M, d, 
islbg. ofbeef • • • •atooio^perlb. 
10 „ mutton • • ' • ,,000 »i 
9 „ veal . • • . „ 10 „ 

5. What sum will discharge the following draper's bill ? 

j^. «. d, 
10 jards of Irish doth • . at 3 per yard. 
18 „ muslin ... ,,038 „ 

84 „ drugget . „ 2 104 „ 

6. What has a farmer to deduct from his labourers' wages, to 

whom he sold the following articles ? 

j^. «. d, 
12 bushels of barley • . at 3 per bushel* 
„ wheat . , ,,063 „ 

14 „ peas . • ,,047 » 
27 stones of potatoes „ 5^ per stone. 

7. If I send my servant to procure for me 15 yards of broad- 

cloth, at 17«. M. per yard; 16 yards of serge, at 6«. Zd, 
per yard ; 58 yards of shalloon, at 1«. %d, per yard; and 
24 yards of calico, at 1«. 2\d, per yard ; what sum must 
I give him to discharge the bill ? 

8. What is the amount of the following bill for articles sold 

by a blacksmith to an ironmonger ? 

iff. 0. dt 
1000 nails . . . . at I 8 per 100. 
600 screws • . • • „ 10 perscore. 
)08 hinges • • • • „OlO perdoz^ 
p4pea-kmye8 . • « „ 2 3 each* . 
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9. What ii a shopkeeper indebted to a wholesale oilman, who 
supplied him with 

S4 nlloDs of vinegar . 
■ 56 Bm. of mattara i 
10 ^narta of Mlad oil • 
IS jara of anchofiea 
s iba. of Btona bins 



ft 
» 



^. «. d. 

3 4 pergall. 
• as per ft. 
4 14 per quart. 
6 S each. 



S 4 par lb. 

10. Find the amount of the stationer's bill, who supplied a 
school with 



at 



so dos. copy booka • 
15 ,, aoeoant booka 

lOSO quiUa , . • 

1S5 inlutanda . 

S4 doa. lead peneila > 

04 boxeacrf steel pena • 

11. What sum will pay the following grocer's bill } 

18 Iba. of green tea • at 8 6 per lb 



>» 



S 6 perdoi. 
15 I, 
5 perhund* 
74 each. 
• S 9 par doa. 
18 each. 



S4 
IS 
10 

ss 

80 



»i 
»t 
ft 



bobea 

aouchong 

auaar 

cofliM 

raialna 



f» 
ff 











i • 

8 

04 
s s 

104 



f» 

ff 
ft 
ft 
ft 



12. What is the weekly expenditure of a union workhouse 

which is supplied every week with the following articles } 

iff. a. tf. 

185 lbs. of beef . . • at 84 per lb. 

04 f. 
per at. 

84 par lb. 

13. In the ledger of a general merchant there is posted against 

A. Goodman the following account, the amount of 
which you are requested to find *. 

108 bushdi of malt . . . at 8 



144 „ mutton 
ISI stoneaof flour 
108 „ potatoea 
438 Ibi. of bread 



ft 



tf 
tt 












s 





90 ewt. of hopa 
138 ,f qiiasaia 
ISO gi^ona of brandy 

84 I, rum 



ft 
>f 

M 

ft 



1 8 

VI 

1 7 
15 



64 perbuali. 
7 per ewt. 

per gall. 



1. 13 8 

2. 1 17 9i 

3. 3 3 

4. 1 5 6 



ANSWERS. 

5. 9 11 

6. 7 13 Oi 

7. 24 8 8 

8. 5 5 

9. 17 11 8 



10. 29 9i 

11. 22 16 2 

12. 32 7 

13. 529 16 
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DIVISION. 

{Seepage 12.) 

30. Suppose we want to know how many times one 
number can be taken out of another; for example, 
how often 4 can be taken out of 20. We can pro- 
ceed thus : 

20 

^ Subtracting 4 from 20 there remains 16; 

— then 4 from 16 leaves 12; 4 from 12 leaves 

^^ 8 ; 4 from 8 leaves 4 ; and 4 from 4 leaves 

3 nothing. Upon counting the number of times 
8 we have subtracted 4, we find it to be 5 times. 

4 Hence we say that 4 can be taken out of 20 
7 5 times* 

4 

This operation is more readily performed by the 
process of division^ which is indicated by any of the 
following simple forms : 

^ ) ^Q ^^ ^^^ ^^^^™ ^^ ^ divided by 4, 

5 and the result is 5. 

" Here 20 is called the dividend, 4 

the divisor, and 5 the quotient* 

^' Now the Multiphcation Table will 

~- = 5 enable us to divide one number by 

4 another ; thus, since 4 times 5 are 

or 20> if we divide 20 by 4 we shall 

20 H- 4 = 5 have the quotient, 5; or if we divide 

20 by 5, we shall have the quotient 4. It/oUowSi 
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from thiSj that the quotient indicates the number of 
times the divisor is contained in the dividend; the 
dividend heing only the result of a multiplication, of 
which the divisor and the quotient are the two factors. 
Instead of sayine 20 divided by 4 equal 5, it is shorter 
to say the fourth of 20 is 5, the seventh of 63 is 9, 
the tenth of 80 is 8> and so on. 

31. Let it be required to divide 24 by 4. 

4 ) 24 ^^^ ^^^ ^^ break 24 into several parts, 

■^—^ say 12 + 8 + 4, and divide each of these 

^ parts by 4 ; then, adding up the number 

of times the di- 
4 is contained in 12 = 3 times visor is contained 
4 is contained in 8 = 2 times in each of the 
4 is contained in 4=1 time parts, we find it 

4 is contained in 24 = 6 times ^ \^ *^°^®^ ?^ 
= = = as often as it is 

contained in 24. 

From this it appears that a number contains a 
divisor as often as all its parts taken together. 

It is on this principle that the operation of division 
is performed, 

Ex. To divide 9384 by 4. — Here we proceed to find 
how many times 4 is contained in each of the parts 
of 9384, and from thence how many times it is con- 
tained in the whole. For example : 

A \ Q^fid The fourth of 9 thousands is 2 thou- 

*S aands, and 1 thousand over; put down 

*^" 2 thousand under the place of thousands, 

and add or carry 1 thousand to the next 

figure on the right. Then 1 thousand or 10 hun- 

dfeds, and 3 hundreds, make 13 hundreds, the fourth 

oM3 hundreds are 3 hundreds, and 1 hundred over ; 
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set 3 hundreds in the place of hundreds, and carry 1 
hundred to the next figure on the right. Then 1 
hundred, or 10 tens and 8 tens, are 1 8 tens ; the fourth 
of 18 tens are 4 tens, and 2 tens oyer; set down 4 
tens in the place of tens, and carry 2 tens to the next 
figure on the right. Then 2 tens or 20 units, and 4 
units, make 24 units ; the fourth of 24 units is 6 
units ; put down 6 units in the column of units. 

Now it is not necessary to repeat the words thou^ 
sands, hundreds, tens, and units ; we can perform the 
operation thus : 

4 into 9, 2 times or twice, and 1 over ; 
^^^^ — into 13, 3 times, and 1 over; — into 
Z. 18, 4 times, and 2 over; — into 24, 6 



9384 times. 



Therefore, the fourth part of 9384 is 2346. This 
can he readily verified hy repeating 2346 four times, 
and it produces 9384, as in the ahove example. 

Hence, if the work of division be correct, the 
product of the divisor and quotient will be the di- 
vidend 

Ex. Divide 806517 hy 5. 

5 ) 8065 1 7 'Q^&te we say 5 into 8, once and 

i/;ioAo a o ^ 0^®*^' — ^^ 3^» ^ times; — ^into 
Ibl^UJ 4- i 6^ once and 1 over ;-~into 15, 3 

times ; — ^into 1 , nought times and 
5 ) 8065 17, 1 . over ; — into 1 7, 3 times, and 2 
151303 jl i. ^^®^ 5 ^^® 2 ^® place to the right 
.'r Jt. ; and call it the remainder. 

The remainder should always 
be written with the divisor under it, as in the last 
example, where it is r^ad two-fifths; such a quantity 



n 
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b termed a fraction^ — of which more wiQ he said 
hereafter. 

When the divisor consists of only one figure, the 
operation is called Short Division. 





EXERCISES 


IN SHORT DIVISION. 






1. 3046204 4- 


3 


19. 98604689 -(- 3 






2. „ 






4 


20. 


»» 


4 






3. II 






5 


21. 


ly 


5 






4. ., 






6 


22. 


»» 


6 






5. II 






7 


23. 


»» 


7 






6, 1, 






8 


24. 


M 


8 






7. 






9 


25. 


»» 


9 






8. II 






11 


26. 


n 


11 






9. II 






12 


27. 


ti 


12 






10. 60398764 -(- 


3 


28. 56070406 4- 3 






11. 






4 


29. 




4 






12. 






5 


30. 




5 






13. 






6 


31. 




6 






14. 1, 






7 


32. 




7 






15. 






8 


33. 




8 






16. 1, 






9 


34. 




9 






17. 






11 


35. 




11 






18. 






12 
ANSVl 


36. 
^ERS. 




12 




1. 


1015401 + 


1 


13. 


1006 


6460 + 4 


25. 


10956076 + 


5 


2. 


761551 





14. 


862 


8394 6 


26. 


8964062 


7 


3. 


609240 


4 


15. 


754 


9845 4 


27. 


8217057 


5 


4. 


607700 


4 


16. 


671 


0973 7 


28. 


18690135 


1 


5. 


435172 





17. 


548 


1705 9 


29. 


14017601 


2 


6. 


380775 


4 


18. 


503 


3230 4 


30. 


11214081 


1 


7. 


338467 


1 


19. 


3286 


8229 2 


31. 


9345067 


4 


8. 


267927 


7 


20. 


2465 


1172 1 


32. 


8010058 





9. 


253850 


4 


21. 


1972 


0937 4 


33. 


7008800 


6 


10. 


20132921 


1 


22. 


1643 


4114 5 


34. 


6230045 


1 


11. 


15099691 





23. 


1408 


6384 1 


35. 


5097309 


7 


12. 


12079752 


4 


24. 


1232 


5586 1 


36. 


4672533 


10 
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DIVISION OF MONEY. 

3fl. Let it be required to divide £65. lis, Sid. 
by 9. 

£, s. d. 
9 )C5 11 Sj Here the ninth of £ 65 is 

7 5 8^ + f £7, with ^ 2 as a remainder ; 

■===== put down the ^7 in the 
column of pounds, and add the ^ 2 or 40«. to the 
lis,, which make 51«. Then the ninth of bis, is 
5s. with 6s, as a remainder; put down 5s. in the 
shillings' column, and add the 6s. or 72d. to the 3d., 
which make 75d. ; the ninth of 75d. is 8d. with 3d, 
as a remainder; put down 8d, in the column of 
pence, and add the 3d. or 1 2 farthings to the 1 farthing, 
which make 13 farthings. The ninth of 13 farthings 
is 1 farthing with 4 as a remainder ; this we put down 
to the right with the sign + before it. 

To prove the accuracy of the work, we have only 

£. s. d. to multiply the quotient by the 

7 5 8^ + 4 divisor 9, placing it under the 

9 farthings' column we proceed 

Co 11 3I thus : 9 times \ are 9 farthings, 

-~ ■ ' and the 4 farthings which remain 

over are 13 farthings or 3^. : 9 times %d, are 72d., 
and the 3d. wc got from the farthings are 15d, or 
6s. 3d. : we put down the 3d, and reserve the 6s. to 
be added to the shillings : then, 9 times 5s, are 45«. 
and the 6s, that we got from the pence are 5ls. 
or ^ 2. lis.', we put down lis. and reserve the £ 2. 
to be added to the pounds : then, 9 times £ 7. are 
£63, and ^*2 are ^65. 

G 



74 DIVISION. 

DIVISION BY FACTORS. 

33. Let 96084 be given to be divided hj 12. 
1. 



12)96084 
800"7 



Now let us divide this number 

r A\ Qa(\QA ^y ^^® factors of 12, first by 4 

j^l ^}12}!2l and then by 3. 

[^ 3 ) 24021 Here we observe that the quo- 
8007 tient is the same as in the first 
example. 

3. 

6 ) 96084 Again, let us divide by 6 and 

12^ X by 2, the other factors of 12, and 

) 16014 we obtain the same result. 

8007 



2< X 
12 



Now this is true of all numbers composed of two 
or more factors, each of which is less than 13. 
When using such numbers as divisors, we may break 
them into factors, and divide by each factor sepa- 
rately, for example : 



1. 2. 3. 

r 6 ) 188208 r 8 ) 188208 f 12 ) 188208 

2U X 24< X 12< X 

L 4) 31368 t 3) 235 26 [ 2 ) 1568 4 

7842 7842 7842 



In each of the following examples, the quotient is 
the same, though diiFerent factors of 36 are em- 
ployed as divisors. 
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1. 




2. 






3. 






£. 9. d. 


£. 


g, d. 






£. I 


t, d. 




' 9 ) 80 2 


ri2)80 


2 




r^ 


)80 


2 


36 


" X 


36^ X 




36- 


^ 








. 4 ) 8 18 


. 3)^ 6 


13 6 




16)13 


7 




2 4 6 
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1. 96905674 +15 i 


19. 210785498 


+.65 






2. 


17 




20. 


a 




67 






O. ), 


19 




21. 


♦» 




69 






4. 00632158 27 




22. 21 


7918765 


77 








29 




23. 


M 




79 






6. „ 


31 




24. 


)» 




81 






1. 108564347 38 




25. 381149158 


89 






8. ji 


39 




26. 


it 




91 






. "• i» 


40 




27. 


»» 




93 






10. 109378620 41 




28. 361926841 


95 






11. 


42 




29. 


V 




96 






12. 


45 




30. 


»» 




97 






13. 180583618 47 




31. 450684657 


99 






14. 


49 




32. 


»» 




101 






15. 


50 




33. 


tf 




103 






16. 207639763 53 




34. 501263804 


105 






17. 


55 




35. 


ft 




107 






18. 


57 




36. 


M 




109 
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1. 


6460378+ 4 


13. 3842204 + 30 


25. 


4282574- 


f72 


2. 


5700333 13 


14. 368537S 


> 47 


26. 


4188452 


26 


3. 


5100298 12 


15. 3611672 


1 18 


27. 


4098378 


4 


4. 


3356746 16 


16. 3917731 


20 


28. 


3809756 


21 


5. 


3125246 24 


17. 3775268 


t 23 


29. 


3770071 


25 


6. 


2923618 


18. 3642802 


49 


30. 


3731204 


53 


7. 


2856956 19 


19. 3242853 


53 


31. 


4552370 


27 


8. 


2783701 8 


20. 3146052 


14 


32. 


4462824 


33 


9. 


2714108 27 


21. 3054862 


20 


33. 


4375579 


20 


10. 


4862893 7 


22. 2830113 


64 


34. 


4773940 105 


11. 


4747110 


23. 2758465 


30 


35. 


4684708 


48 


12. 


4430636 


24. 2690 


355 


10 


36. 


4598750 


54 
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34. When the divisor is greater than 12, the 
division is usually performed thus : 
Divide 38338 by 29. 

29)38338 Here we say, 29 is 

29000 = 1 000 times 29 contained in 38 thou- 

Q„„Q sand 1000 times, with 

o^nn o/v\ A* rtn 9338 as a remainder. 
8^ = 300 times 29 ^h^^ 39 is contained 

638 in 93 hundreds 300 

580 = 20 times 29 times, with 638 as a 

53 remainder. Then 29 

58 = 2 times 29 ^^ contained in 63 tens 

= 20 times, with 58 as 

a remainder. Then 29 is contained in 58, 2 times, 

without a remainder. Adding up the number of 

times 29 is contained in the parts of 38338, we find 

it to be 1000 + 300 + 20 + 2 = 1322 times ; there- 

fore 29 is contained, in the whole number, 38338, 

1322 times. 

Now it is not necessary to mention the words 
tkousaruh, hundreds, tefis, and units, but we can 
proceed thus : 

n/>\ooooo/i o«n Siucc 29 is not contained in 3 
29)38338(1322 ^^i^^ g^^ ^^^ ^f ^y^^ divisor), 

"^ we take with it the next figure 

93 on the right, which makes 38 ; 

87 then 29 is contained in 38, 1 time, 

"T^ with 9 as a remainder; then 

53 bringing down 3, the next figure 

of the dividend, we say 29 is 

^^ contained in 93, 3 times, with 6 

^ as a remainder; bring down 3, 

the next figure in the dividend, 

"^^^^ we find 29 is contained in 63, 2 

times, with 5 as a remainder ; then bringing down 8, 
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we find 29 is contained in 58, 2 times, without a 
remainder. The quotient in this case is the same 
as that ohtained in the last example. 

Should the divisor not he contained in an equal 
numher of figures of the dividend, we proceed thus : 

345)20627205(59789 eoSVlnlo^th^nS 

-1 figure on the right is added, 

3377 and the question hecomes, 

3 105 how often is 345 contained 

"2722 in 2062 ? 

2415 In order to get some 

idea of how many times 
the divisor is contained in 
the dividend at any stage 
3105 of the work, we tiy how 

3105 often the first figure of the 

.... divisor is contained in the 

first figure, or in the two 

first figures (if necessary) of that part of the dividend. 
The division may he readily performed, if we first 
multiply the divisor by each of the figures, from 2 to 
9 inclusive, and compare each product with each new 
dividend. Let us take the last example : 

345)20627205(59789 
345 



3070 
2760 



X 2 = 690 


1725 


X 3 = 1035 
X 4 = 1380 
X 5 = 1725 
X 6 = 2070 
X 7 = 2415 


3377 
3105 

2722 
2415 


X 8 = 2760 


3070 


X 9 = 3105 


2760 




3105 




3105 


g; 


y • m • • 



1 
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On comparing these products we can at once see 
how often the divisor is contained in each part of the 
dividend. 

In performing the work, sometimes the dividend 
(made up of the remainder, and the figure hrought 
down) is so small, that the divisor is not contained in 
it. In this case we put a cipher for the next figure 
in the (motient, and hring down another figure to the 
dividend, thus : 

3456)1748736(506 "^^ remainder, after the 
17282 ^^^^ suhtraction, is 207; 

then hringing down the next 

20736 ^zare, it hecomes 2073, 

^^'^^ which does not contain the 

divisor; we therefore put a 

cipher in the quotient, and 
hring down the next figure : the new dividend is now 
20736, which contains the divisor exactly 6 times. 

35. Let 2463 he given to he divided hj 10, and 
3987 to be divided by 100. 

10 )2463 10 0)3987 

246 + 3 39 + 87 



This operation shows us that when we divide by 

10 or by 100, we 
2,0 ) 6842,4 5,00 ) 6380,29 may cut off asmany 
3421 + 4 1275 + 29 figures from the 
== == right of the di- 
vidend as there are 
6,000 ) 54282,438 ciphers in the di- 
9047 + 438 visor, as in the an- 
nexed examples. 
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36. When the divisor is not contained an exact 
number of times in the dividend, the last remainder 
must be placed to the right of the quotient, with the 
divisor under it. 

Divide 426853 by 31. 



31) 426853 (13769+ if 
31_ 

116 
93_ 

238 
217 



215 
186 



293 
279 

14 



Proof. 

13769 + 14 
31 

13783 
41307 

426853 



The work may be proved by adding the remainder 
to the product resulting from the multiplication of the 
divisor and quotient ; or by adding the remainder to 
the product of the multiplicand and the first figure of 
the multiplier, as above. 



37. Let it be required to divide ^163. 11«. 6|(f. 
by 57. 

The process is shown on the following page. 



49 
20 
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£. s. a. £» s, d, 
57)163 11 6} (2 17 4} Here we find the 
114 fifty-serenth part of 

^163 is £2, with 
^ 49 as a remainder ; this re- 
mainder brought to shillings, 
991 ( 17*. and lU. added to it, gives 991*. 

^^ Then the fifty-seventh part of 

421 991*. is 17*., with 22*. as a re- 

399 mainder; 22*. brought to pence, 

"^ and 6d. added to it, make 270 

J 2 pence. The fifty-seventh part 

' of 270^. is 4c?., with 42d. as a 

270 {id, remainder; 42^. brought to far- 

2^ things, and fc?. added to it, 

42 make 171 farthings. The fifty- 

4 seventh part of 1/1 farthings is 

TtT ( 1// i^' > therefore the fifty-seventh 

171 part of ^163. 11*. 6^. is 

~ £2.l78.4^d. 

Proof. 

2 17 4-J 

]0 This may be verified by multiplying 

28 13 1 U/ til® quotient by the divisor, which will 
5 produce the product, as in the annexed 
143 9 9i example. 
20 1 9j - 
163 11 6f 

Should there be a remainder after the division of 
the farthings is completed, such remainder must be 
placed in the quotient, with the divisor under it. 
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EXERCISES IN LONG DIVISION. 



1. 


656714 


-1- 13 


19. 


540045540 


+ 7216 


2. 


342175 


17 


20. 


9273186 


9273 


3. 


1234567 


19 


21. 


62537415 


3704 


4. 


466925 


23 


22. 


815631004 


8265 


5. 


4137002 


26 


23. 


5261347 


37625 


6. 


382596 


47 


24. 


62518012 


41873 


7. 


1971043 


59 


25. 


10000000 


80043 


8. 


483184 


83 


26. 


7200000 


30005 


9. 


5261873 


123 


27. 


26315407 


72063 


10. 


700431 


562 


28. 


5273642 


58341 


11. 


3614874 


726 


29. 


324910 


75427 


12. 200998721 


436 


30. 


76439469 


94631 


13. 353619478 


523 


31. 


5834057 


13218 


14. 


76192543 


659 


32. 


354218203 


19263 


15. 473182746 


486 


33. 


21436421 


3700 


16. 


34690000 


973 


34. 


486195372 


57300 


17. 582375968 


4736 


35. 


26184214 


51000 


18. 


39200075 


5173 


36. 


7213657 


4720 




ANSV 


rERS. 




1. 


50516 


+ 6 


19. 


74840 + 


100 


2. 


20127 


16 


20. 


1000 


186 


3. 


64977 


4 


21. 


16883 


2783 


4. 


20301 


2 


22. 


98660 


6104 


5. 


159115 


12 


23. 


139 


31472 


6. 


8140 


16 


24. 


1493 


1623 


7. 


33407 


10 


25. 


124 


74668 


8. 


5821 


41 


26. 


239 


28805 


9. 


42779 


56 


27. 


365 


12412 


10. 


1246 


179 


28. 


90 


22952 


11. 


4979 


120 


29. 


4 


23202 


12. 


461006 


105 


30. 


807 


72252 


13. 


676136 


350 


31. 


441 


4919 


14. 


115618 


281 


32. 


18388 


10159 


15. 


973627 


24 


33. 


5793 


2321 


16. 


35652 


614 


34. 


8485 


4872 


17. 


122967 


4256 


35. 


513 


21214 


18. 


7577 


4254 


36. 


1528 


1497 
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EXERCISES IN DIVISION. 

1. Divide £ 200 among 3 boys ? 

2. How much should be paid for a soldier's hand towel, 

if 11 cost 5f. lli<7. ? 

3. During the scarcity of 1846 and 1847, wheat rose to £2, 2*. 

per load ; what was that per bushel ? 

(Nate, A load in Torkahin connsta of 3 btuhela.) 

4. The outlay for the breakfast mess of 29 seamen for a week 

is £ 1. 98, 7id. ; how much should each seaman pay to- 
wards it dally ? 

5. The bread for a family of 9 persons costs £ 1. 14«. 6d, 

every month ; how much does it cost for each person ? 

6. Nine labourers receive £5. 4i, Cd. for reaping 11 acres 

of wheat ; what is that per acrci and what is each man's 
share ? 

7. A man engages to complete a piece of work for £ 50. 10«. ; 

there were 12 men upon the work ; what is each man's 
share ? 

8. Twelve men have jointly to pay a bill of £3. 15f. 3d; how 

much has each nuin to pay ? 

9. The annual rent of 16 allotment gardens was £ 5. 12i. 7i2.; 

what will be the rent of 1 garden ? 

10. A piece of work cost £151. 17f. 6<7.; 18 men were em- 

ployed 50 days to complete it ; how much did each man 
earn per day ? 

11. Iron is £ 7. lOt, per ton ; required the price of 1 cwt. 

12. If £ 53 of prize money be due to 100 seamen, how much 

is each man's share ? 

13. If 1 ton of coals cost I2t, 6d,, what is that per cwt. ? 

14. Divide £22. 16«. id, of prize-money equally among 48 

sailors ? 

15. A gentleman advances his tenant £ 500 for the purchase 

of agricultural implements. The tenant agrees to return 
it by instalments of £ 25 annually, till the whole is paid ; 
how many years will he be in returning it ? 

16. A soldier who accompanied his pay-sergeant to market, to 

purchase meal and milk for the breakfast of his company, 
which had 59 men in mess, being aware that the week's 
account amounted to £ 3. Os, 2}i7. ; how much ought his 
own daily stoppage for breakfast be ? 
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17. If 36 men earn J6307. ISi, 4<7. ; what is the share of each? 

18. How much ought each man of a company consisting of 73 

men, to pay for barrack damages, the amount of which is 
£ 2. 4f . 3<f . ? 

19. The annual expenses of a school of 150 boys, is £ 85. 5«. ; 

what is that per boy ? 

20. A field was let to a regiment for exercising ground, at the 

rate of 16«. an acre per month ; the whole annual rate 
amounted to £ 153. 12«. ; how many acres did it contain ? 

21. A gentleman desirous of giving away some coal to some 

poor people, purchased 17 tons for £ 9. 5«. Sd. ; required 
the price per ton ? 

22. A farmer's wife went to market with 19 lbs. of butter, for 

which she recdved 13«0$(f.; what did she sell it per 
pound ? 

23. Bought a fat pig weighing 23 stones, for £ 6. I2s, ; what 

is that per stone ? 

24. The yearly rent of a house and garden is JC12. 17«. 2<f.; 

what is that per week ? 

25. The yearly rent of a house is £ 15. 10*. ; how much is that 

per week ? 

26. The price of 71 qrs. of wheat is £ 189. 12«. ; what is the 

price of 1 qr. ? 

27. If the rent of a farm is £ 264. 12«. a year for 85 acres of 

land ; what is that per acre ? 

28. If 137 sheep cost £ 164. 8«. ; what is the price of a score of 

them ? 











ANSWERS. 






£. 


a. 


d. 




£. 8. d. 




£. 9. d. 


1. 66 


13 


4 


10. 


3 4i 


20. 


192 acres 


2. 





H 


11. 


7 6 


21. 


10 114,tV 


3. 


14 





12. 


10 74, # 
7| 


22. 


8i 


4. 





ij 


13. 


23. 


5 8},Ji 


5. 


3 


10 


14. 


9 6^,i 


24. 


4 iu,A 


«-{S 


9 


6 


15. 


20 years 


25. 


5 1H,A 


1 


0| 


16. 


1 OJ 


26. 


2 13 4t,« 


7. 4 


4 


2 


17. 


8 11 Of,i 


27. 


3 2 3« 


8. 


6 


H 


18. 


7h^ 


28. 


24 


9. 


7 


oi,i 


19. 


11 4i,f 
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ELEMENTARY RULES. 

REDUCTION.* 

38- Suppose we want to know how many farthings 
there are in ^ 23 : 

£. 

23 Ex. 1. Here we find how many «At7/tn^^ 

20 there are in ^ 23 ; then, how many pence : 

4(jQ and, lastly, how many farthings. 

22 Since in iCl there are 20*., we first 

multiply the £ 23 by 20, to bring them 

5o20 jjj^ shillings ; then since in 1*. there are 

1 12c?., we multiply these shillings by 12, 

22080 to bring them to pence ; and since in Id. 

"===• there are 4 farthings, we multiply the 

pence by 4 to bring them into farthings. 

Again, suppose we want to ascertain how many 
pounds there are in 37440 farthings : 

Farthings. 

4 ) 37440 Ex. 2. Since 4 farthings make \d., 

12 ) 9360 ^® divide by 4, to bring the farthings 

o n \ 7Q A ^^ pence ; then we divide the pence 

^>^l2M- by 12, to bring them to shillings ; 

^*^9 and these shilUngs we divide by 20, 

to bring them to pounds. 



* Before proceeding \rith Reduction, the pupil should make 
himself acquainted with the Tables of Money and of Weights 
and Measures. (See page 135.) 
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When quantities are changed from a higher to a 
lower denominator, as in example 1, it is called re- 
duction desceTiding ; and reduction ascendinff, when 
from a lower to a higher^ as in example 2. 

Find how many farthings there are in ^ 1 7. 13«. 4\d. 

£, 8, d, 

17 13 4i 

20 Ex, 3. Here we first hring the 

353 - £\7 to shillings, adding on the 

12 ISs.; then these shillings to pence, 

■ adding the 4d. ; and lastly these 

'*^^|j pence to farthings, adding in the 2 

Z. farthings. 

16962 

Again, let us hring 16962 farthings to pounds, 
sldlluigs, pence, and farthings. 

Farthings. 

4 ) 16962 Ex. 4. Here, after dividing 

12 ) 4240 + 2=4- ^y ^ *^ bring the farthings to 
o n \ Q^ 'ij^A^ pence, we have a remainder of 

J,u;^5,j-h4tf. 2 farthings, or id. ; after divid- 

^17. 13^. 4\d. ing by 1 2 to bring the pence to 

shillings, we have a remainder 
of 4d. ; and after dividing the shillings by 20 to bring 
them to pounds, we have a remainder of I3s. 

From examples 3 and 4, it appears that Reduction 
enables us to change quantities from one denomination 
to another, without altering their value. 

By inspection of the following examples, which are 
worked out at full length, the pupil will be enabled 
to solve the most useful examples in reduction 
ascending and descending. 
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REDUCTION. 



Examples. 



1. Reduce £ 15. 18«. 9iif. to 

farthings. 

^» 8, d. 
15 18 9i 
JO 

318 shillings. 
12 

S825 pence. 
4 

15802 fisrthings. 

2. tn 204 guineas, 19 shil- 

lings, 11 pence, 3 far- 
things, how many far- 
things ? 

Guis. 8. d, 
204 19 111 
21 

223 
408 

4303 shillingl. 
12 



51647 pence. 

4 



206591 farthings. 

3. Reduce 385 pounds, 13 
shillings, 7 pence, 3 far- 
farthings, to farthings, 
and then to guineas. 

j£t 8t dt 
385 13 71 
20 

7713 
12 

92563 

4 



4)370255 



12 )92563 + % 
3)7713 + 7 

7 )2571 
Guineas 367. 6«. 



21 



{ 



7irf. 



4. In £ 5097. 8#. 6^ how 

many shillings, florins, 
and pence? 

Jc. 8» 0. 

5097 8 6 
20 

2 )101948 shillings. 

50974 florins. 
24 pence = 1 florin. 

203902 
101948 

1223382 pence. 

5. Reduce 17883 farthings 

to pounds. 

4 )17883 
12)4470 + I 
2,0)37.2 + 6 
rfl8. 12j . 63rf. 

6. In 25898769 farthings, 

how many pounds and 
guineas } 

4) 25898769 
12 )6474692 + k 

2,0 )53955, 7 + 8 

£ 26977* 17«. 8itf. 
20 



{3)539557 
X 
7)179852 

Guineas 25693 



\A8. 
+ lj 



84tf. 



7. In 2110903 farthings, 
how many half crowns 
and half soveneigns ? 

4 )2110908 
8,0 )52778,5 + I 
4 )l7590 +25rf. s S«. \d. 
Half Bov* 4397. 2hf-c. 2f. l|J. 
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8. Reduce 10075 half-crowns 

to guineas and then to 
pounds. 

10075 
5 

{6)50375 sixpences. 
X 
7) 8895+5'[l78ixp. 

Guineas U99+2}S8.6d, 
21 

1207 
2398 

20 )2518,7 

se 1259. /*• 6rf . 

9. In 607490 farthings; how 

many florins, pounds, 
and guineas ? 
4 )607490 

{6)151872 + i 
X 
4) 25812 

1 0)6328 florins. 

j^632.8fl. = l6«.ier. 
^20 

r 7)12656 

2M X 

L3 ) 1808 

Guineas 602. 14«. Oid. 



10. Reduce 151357751 drs.; 
tons. 

drams. 

f 4)151357751 
16= ' 



t^)- 



37839437 •*■ 3 



-\ 7 

{4)9459859+ I J 
X 
4) 2364964 + 3 1 3 

r 7)591241 

28= ^ X 

t4) 84463 



■r 3^ 
+ 0/ 



}21 
4 )21115+ 3^ 

2,0 )527.8 +3 

Tons 263. 18. R. 21. 3. 7> 



U, In 136 lbs. 9 oz. 15 dwt. 
1 7 grs., how many grs. ? 

tbs. OS. dw. grs. 
136 9 15 17 
12 

1641 OS. 
20 

32835 dwts. 
24 

131357 
65670 

78805 7 grs. 

12. Reduce 27 tons, 13 cwt. 
2 qrs. 15 ibs. 6 oz. 9 drs. 
to drams. 

t. cwt. qr. lb. OZ. drs. 
27 13 2 15 6 9 
2 

553 cwt. 
4 

2214 qxs. 
28 



17727 
4428 

62007 tbs. 
16 



372048 
62007 

9921 18 OZ. 
16 

5952717 
992II8 

1 5873897 drs. 
13. Reduce 7 ibs. 5 oz. 6 drs. 
2 scr. 15 grs. to grs.? 
lbs. OZ. drs. so. grs. 
7 5 6 2 15 
JI2 

89 oz. 
8 

718 drs. 
3 



2156 scr. 
20 

43135 grs. 
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14. Reduce 907040 grains to 
lbs. troy. 

{6)907040 
X 
4)151173+2^ 

2,0)3779,3+1/ ® 

12 )1889 +13 

tbs, 157. 5' 13. 8. 

15. In 1085G0719 grains; 

how many ibs. apothe- 
caries' weight ? 
gr». 
2,0 )10856071,9 
3)5428035+19 
8 )1809345 

12)226168+1 
Its. 11847. 4. 1. 0. 12 . 

16. Convert 76 m. 5 fur. 18 

pis. 3 yds. 2 ft. to inches, 
m. fiir. pis. yds. ft. 
76 5 18 3 2 
8 

613 fur. 
40 

24538 pis. 
H 



122693 
12269 

134962 yds. 
3 

404888 ft. 
12 



4858656 in. 

17. Find the number of nails 

in 714 yds. 3 qrs. 2 nails. 

yds. qrs. nails. 

4 

2859 qrs. 
4 



3 



18. Reduce 159 tuns 1 pipe 
2 gals. 1 pt. to pints, 
tuns. pt. gals. pts. 
159 1 27 1 
2 



319 pts. 
2 






638 hhds, 
63 






1941 
3828 






40221 gals. 
4 






160884 qts. 
2 






321769 pts. 






19. Find the equivalent of 

187 butts 1 hhd. 36 

gals. 3 qts. of beer in 

half pints. 

butts, hhd. gals. qts. 
187 1 36 3 
2 


375 pts. 
9x6 = 


54 





3375 
6 

20286 
4 



81147 

4 hf.-pts. = 1 qt. 



11438 nails. 



324588 hf.-pts. 

20. Reduce 8326041 inches 

to miles. 

inches. 
12 )8326041 

3 )693836 + 9 

Ijf^ 231278+2 

yds. yds. ?. 

5i = 11 ) 462556 h f .-yds. 

4,0 )4205,0 + 6 hf. yds. = 3 yds. 

8)1051 + 10 

Miles 13K 3. 10. 3. 2. 9. 
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21. How many ells English 

are equivalent to 382872 
nails? 

nails. 
4)882872 

5 )95718 qrs. 
Eog. ellf 19143 + 3 qrs. 

22. Reduce 744381 pints of 

ale to hogshead^. 

pts. 
2)744381 



54 



4)372190 + I 
f 9)93047 + a 

= < X 

t6)10338 + 5 



Hogsheads 1723 = 5. 2. I. 

23, In 15 qrs. 6 bush, 2 pks. 

how many pecks ? 

qrs. bush. pks. 
15 6 2 
8 

126 bush. 
4 

506 peeks. 

24. Beduce 352728 seconds 

to days. 

seconds. 
6,0)35272,8 



24 X 



6,0 )587,8 - f 48 
f6)97+58 

\4)l6+ I 
D»ys 4. 1. 58. 48. 



25. In 113 weeks 3 days 17 
hourSi 15 minutes, how 
many seconds ? 



wks. days. hrs. 



113 
7 

794 days. 
24 

3193 
1588 

19073 hours. 
60 



17 



mm. 
15 



1144395 minutes* 
60 

68663700 seconds. 

26. Required the number of 

qrs. in 45632 half-pecks 
of wheat. 

hf.-pks. 
2 )45632 

4 )22816 pecks. 

8)5704 bushels. 

713 quarters, 

27. In 736218 gills how many 

how many hogsheads of 
wine? 
gills. 

4 )736218 
2 )184054 + 2 
4)92027 

f 9)23006+3 

63= ^ X 

17 ) 2556 +2 ^ gals. qts. gls. 
Hhds. 365+1/ 11 3 2 



h3 
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EXERCISES IN REDUCTION. 
Reduce 

1. £482 to farthings; and 470 guineas to halfpence. 

2. JS 2170 to halfcrowns; and 1670 guineas to sixpences. 
3'. £32. 9«. to pence ; and ISs. 7\d. to farthings. 

4. £ 68. 8«. 6d. to sixpences ; and 180 crowns to fourpenny- 

pieces. 

5. £ 52. lit, 7 id. to farthings ; and £ 86. U. 6d, to pence. 

6. 29 lbs. to drams ; and 20 tons to fts. 

7. 48 tons to ounces ; and 200 cwt. to fts. 

8. 1 qr. 12 oz. 8 drs. to drams ; and 36 cwt. 24 fts. 11 oz. to 

half-ounces. 

9. 19 cwt. 2 qrs. 8 oz. to ounces ; and 1 ton 1 qr. 6 oz. to drs. 

10. 2 tons. 13 cwt. 1 qr. 11 tbs. to fts. ; and 14 cwt. 1 qr. to 

ounces. 

11. 2 tons 1 qr. 4 oz. to ounces; and 12 cwt. 1 lb. 10 oz. to 

drams. 

12. 18 lbs. troy to grains ; and 200 lbs. troy to pennyweights. 

13. 1 lb. 14 dwts. to pennyweights; and 16 oz. 9 dwts. to grs. 

14. 1 lb. 14 dwts. to dwts. ; and 36 oz. 19 dwts. to grains. 

15. 5 oz. 14 dwts. 16 grs. to grains ; and 14 lbs. 8 oz. to dwts. 

16. 20 m. 6 fur. 2 pis. to yards ; and 1 lea. 2 m. 8 fur. to feet. 

17. 2 fur. 116 yds. 2 ft. to feet ; and 4 fur. 100 yds. 1 ft. to in. 

18. 6 m. 100 yds. 1 ft. to inches ; and 1 lea. 1 m. 6 fur. to ft. 

19. 27 English eUs 2 qrs. to nails ; and 68 yds. 1 qr. to nails. 

20. 6 sq. yds. 4 sq. ft. to sq. inches ; and 46 a. 1 r. 2 yds. to 

sq. yards. 

21. 28 sq. yds. to sq. inches ; and 5 a. 9 pis. to poles. 

22. 6 cuhic yds. 8 cuhic ft. 6 cuhic in. to cubic inches ; and 

8 cubic yds. 21 ft. to feet. 

23. 5 cubic yds. 23 cubic ft. to cubic inches; and 179 cubic 

yds. 8 cubic ft. to cubic feet. 

24. 12 gals. 1 qt. 1 pt. to half pints ; and 180 gals, to gills. 

25. 14 qrs. to pints; and 170 bush, to gallons. 

26. 1 qr. 1 gal. to gills ; and 1 load 2 qrs. 1 pk. to quarts. 

27. 17 bush. 1 pk. to quarts and 2 Ids. 2 bush. 1 pk. to gals. 

28. 2 years 119 days to hours ; and 19 years to weeks. 

29. 18 weeks 2 days 14 hours to minutes ; and 3 months 2 

weeks to hours. 

30. 1 month 2 weeks 6 days to minutes ; and 3 years 119 days 

to seconds. 
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Reduce 

31. 278640;. to pounds; and 64879643«. to guineas. 

32. 48651 780(f. to crowns; and 286437898 far. to pounds. 

33. 7000(f. to guineas; and 472683<7. to crowns.. 

34. 368472 hf.-pence to pounds ; and 16732481 far. to guineas. 

35. 187623 hf.-crowns to guineas ; and 268432^. to crowns. 

36. 487628<?. to guineas ; and 268000 hf.-pence to pounds. 

37. 78246 oz. to cwts. ; and 218643 lbs. to tons. 

38. 1628437 drs. to cwts. ; and 67423 oz. to tons. 

39. 146732 oz. to quarters ; and 2000000 drs. to cwts. 

40. 267483 drs. to tons ; and 124781 oz. to cwts. 

41. 7364 oz. to cwts. ; and 287632 drs to tons. 

42. 218643 drs. to cwts. ; and 164372 oz. to tons. 

43. 304768 oz. to lbs. troy; and 12846 dwts. to lbs. troy. 

44. 12487 grs. to lbs. ; and 167203 dwts. to lbs. 

45. 108623 dwts. to lbs. ; and 64872 grs. to lbs. 



ANSWERS. 



1 . 462720 farthings 236880 hlfpence. 

2. 17360 half-crowns 70140 sup. 

3. 7788 pence 893 farthings. 

4. 2737 sixp. 2700 fourpen.-pieces. 

5. 50478 farthings 20658 pence. 

6. 7424 drams 44800 lbs. 

7. 1720320 oz. 22400 lbs. 

8. 7368 drs. 120814 half oz. 

9. 34952 oz. 580704 drs. 

10. 5975 tbs. 25536 oz. 

11. 72132 oz. 344480 drs. 

12. 103680 grs. 48000 dwtS. 

13. 254 dwts. 7896 grs. 

14. 2894 dwts. 17736 grs. 

15. 2752 grs. 3520 dwto. 

16. 36531 yds. 31680 ft. 

17. 1670 ft. 35292 in. 

18. 383772 in. 25080 ft. 

19. 548 nls. 1092 nls. 

20. 8352 sq. in. 223852 sq. yds. 

21. 36288 sq. in. 809 pis. 

22. 293766 c. in. 237 c. ft. 

23. 273024 c. in. 4841 c. ft. 

24. 198 half pts. 5760 gills. 

25. 7168 pts. 1360 galls. 

26. 2080 gills 1800 qts. 
37. S52 qts. 698 galls. 



28. 20376 hrs. 988 wks. 

29. 185160 min. 2352 hrs. 

30. 69120 min. 104889600 seconds. 

31. d6'13932, 3090459 guineas 17«. 

32. 810863 crs., 4^298372. l6s. 2^(1. 

33. 27 guis. l6«. 4(2., 7878 era. 3(2. 

34. j6767' ]3ff., 16599 guis. lis. 4itf. 

35. 22336 guis. It. 6d., 4473 cr. 4s. 4d, 

36. 1935 guis. 8(2., ^6*558. 6«. 8d. 

37. 43 cwt. 2 qrs. 18 tbs. 6 oz., 97 1. 

12cwt. 19 tbs. 

38. 56 cwt. 3 qrs. 5 tbs. 1 oz. 5 drs., 

1 1. 17 cwt. 2 qrs. 13 tbs. 15 oz. 

39. 327 qrs. 14 tbs. 12 oz., 69 cwt. 

3 qrs. 8 oz. 

40. 9 cwt. 1 qr. 8 tbs. 13 oz. 11 drs., 

69 cwt. 2 qrs. 14 lbs. 13 oz. 

41. 4 cwt. 12 tbs.4oz., 10 cwt. Oqrs. 

3 lbs. 9 oz. 

42. 7 cwt. 2 qrs. 14 tbs. 1 oz. 3 drs., 

4 t. 1 1 cwt. 2 qrs. 25 tbs. 4 oz. 

43. 25397 tbs. 4 oz., 53 tbs. 6 oz. 

6 dwts. 
41. 2 tbs. 2 oz. 7 grs., 696 tbs. 8 oz. 

3 dwts. 
45. 452 tbs. 7 oz. 3 dwts., 11 tbs. 

3 OZ. 3 dwts. 
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THE COMPOUND RULES, 



39. The methods by which the following exam" 
pies are solved, we have to a certain extent practised 
m the Addition, Subtraction^ Multiplication^ and 
Division of Money. 

GOMFQUNO ADDITION, 

Let it be required to find the sum of 12 tons 14 
cwt. 2 qrs. 23 fbs. 11 oz.; 15 tons 17 cwt. 27 ibs. 
9oz.; 11 cwt. 2 qrs. 19 %s. 3oz.; 18 tons 17 cwt. 
3 qrs. 4 oz.; 14 tons 11 fbs. 1 oz. Arranging these 
quantities under one another so that terms of the 
same kind may be in the same polumn ; the question 
appears thus : 

re ttifi AT 

Here adding up the 
ounces in the rigbt«hand 
column, we have 28 oz., 
which, after dividing by 
16 to bring them into 
ibs., give 1 fi». and 12 oi, 
over. We put down the 
12 oz. in the column of 
ounces, and add the 1 %. to the column of ibs. ; the 
sum of the fts. column is 81 ibs., by which, divided by 
28 to bring them into qrs., we get 2 qrs. and 25 fbn. 
over. We put down the 25 fts. in the column of 
ibs., and add the 3 qrs. to the next column, which 
gives 9 qrs. ; these divided by 4 to bring them tQ 



tons. 


cwt. 


qrs. 


fts. 


oz. 


12 


14 


2 


23 


11 


15 


17 





27 


9 





11 


2 


19 


3 


18 


17 


3 





4 


14 








11 


1 


62 


I 


1 


25 


12 
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cwts. give 2 cwt. and 1 or. over. This we put down 
in the column of qrs. and add the 2 cwt. to the next 
column; the sum of the column of cwts. is 61 cwt. 
which, divided hy 20 to bring them into tons, give 
3 tons and 1 cwt. over. This we put down in the 
column of cwts. and add the 3 tons to the column of 
tons ; the sum of which is 62 tons. 

The work may be proved in the same way as 
Addition of Money. 





EXERCISES IN COMPOUND 


ADDITION. 




1. 




2. 




3. 




4. 




£. s. 


d. 


£, 8. 


d. 


£. 8, 


d. 


£, 8. 


d. 


3 14 


6 


20 14 


6 


23 2 


H 


32 16 


H 


6 18 


5 


27 19 


5 


42 14 


H 


36 8 


7i 


1 7 


4 


84 16 


11 


70 11 


H 


64 15 


6* 


5 8 


11 


19 10 


10 


82 19 
7. 


4| 


70 15 

8. 


2i 


5. 




6. 






£. *. 


d. 


£, 8. 


d. 


£. 8. 


d. 


£. 8, 


d. 


40 15 


7k 


33 14 


7h 


25 19 


iif 


70 18 


U 


22 9 


6* 


13 15 


8 


52 13 


H 


38 1 


H 


34 18 


51 


20 11 


5i 


10 1 


8 


52 4 


n 


26 14 


7i 


16 16 


2% 


28 2 


5 


1 12 


74 


19 10 


8* 


15 19 


7i 


31 3 


IH 


4 19 
12. 


6i 


9. 


10. 




11. 






£, s. 


d. 


£. 8. 


d. 


£. 8. 


d. 


£. 8. 


d. 


14 4 


4 


9 12 


2i 


41 12 


6 


76 14 


H 


36 8 


6* 


30 9 


If 


19 5 


2i 


27 3 


9 


15 9 


4i 


16 18 


3^ 


89 8 


11 


20 2 


6f 


43 14 


n 


24 1 


9 


20 11 


H 


61 19 


8* 


36 4 


7h 


26 17 


m 


17 14 


3f 


26 14 


2i 
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13. 


14. 


15. 


16. 




Ibi. 01. dn. 


an. tbi. Of. 


cwt. an, lbs. 


qn. lbs. Of. 
15 26 8 




7 3 12 


4 26 12 


17 3 21 




10 1 6 


2 10 4 


18 3 18 


3 17 10 




21 12 10 


24 6 


16 2 15 


28 16 4 




2 14 6 


3 14 15 


10 1 11 


34 8 15 




8 3 7 


9 2 13 


9 2 6 


29 7 11 




17. 


18. 


19. 


20. 




qri. tbi. 01. dn. 


cwt. an, Ibi. Of i 


tns. cwt. an, lbs. 


Of. dwt. gn. 




1 16 14 8 


28 1 14 3 


3 18 1 17 


10 18 21 




2 5 8 6 


3 2 12 15 


4 4 19 


3 16 19 




27 12 11 


29 14 11 


12 10 1 26 


6 4 14 




3 17 11 7 


36 2 15 12 


20 13 2 17 


9 19 1 




2 18 13 3 


14 3 12 6 


18 19 3 18 


10 12 2 




21. 


22. 


23. 


24, 




Ibi. OS. dwt. 


Oft dwt. gn. 


lbs. OS. dwt. 


tbs. OS. dwt. gr. 
12 6 13 19 




22 7 12 


10 18 22 


26 7 15 




8 8 17 


9 6 19 


21 4 13 


25 6 13 15 




36 4 4 


5 13 17 


28 10 9 


50 10 16 17 




20 8 15 


8 15 8 


42 6 11 


31 3 8 19 




19 6 14 


24 16 3 


13 9 18 


40 5 11 22 




25, 


26. 


27. 


28. 




lbs. Of. dwt. gfs. 


lbs. OS. dwt. gn. 


dn. scr. gn. 


OS. dn. scr. 




34 2 6 9 


28 11 14 21 


4 1 13 


10 7 1 




24 6 13 21 


6 5 19 


6 2 18 


3 4 2 




40 10 18 19 


18 7 10 12 


7 1 16 


11 5 




3 4 14 21 


20 6 11 14 


2 11 


10 2 1 




20 5 7 19 


19 7 10 13 


1 1 6 


8 2 2 


• 


29. 


30. 


31. 


32. 




dn. wr. gnn. 


OS. dn. scr. 


yds. ft. in. 


far. pis. yds. 




7 2 17 


8 6 2 


13 2 10 


6 30 5 




6 3 


14 


20 1 U 


2 20 3i 




10 1 12 


7 3 2 


8 7 


5 19 4 




9 2 15 


20 7 1 


12 2 6 


3 37 5 




11 1 7 


8 5 


9 1 9 


7 19 11 
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33. 34. 35. 36. 

mis. for. yds. lea. mis. fur. far. pis. yds. pis. yds. ft. 

6 6 120 8 2 7 7 30 4 28 3i 2 
1 5 118 7 15 6 20 3i 36 4 

7 3 200 8 7 1 14 2i 25 2i 2 
4 7 20 19 2 6 5 37 5 12 2 1 
7 6 30 4 17 4 16 1 11 4 1 



37. 




38. 




39. 




40. 


yds. ft. in. 


pis. yds. in. 


pis. 


yds. ft. in. 


mis. 


fur. pis. yds. 


6 2 9 


6 


3 9 


8 


4 1 10 


13 


1 30 ^ 


10 1 11 


8 


1 11 


11 


3i 2 3 


20 


4 19 1 


7 6 


4 


li 9 


10 


3 8 


38 


2 27 4i 


8 2 8 


18 


3i 7 


1 


4 2 11 


43 


7 19 U 


7 1 10 


7 


4 3 


4 


2i 1 10 


8 


3 21 3 


41. 




42. 




43. 




Eng. 44. 


mis. fur. yds. 


in. 


yds. qrs. i 


lis. 


yds. qrs. nls. 


ells. qrs. nls. 


2 6 118 


10 


24 1 


3 


170 


1 


70 2 1 


8 7 67 


7 


30 


2 


290 3 


2 


68 3 2 


10 3 200 


4 


50 2 


1 


327 1 





80 2 3 


7 3 149 


11 


54 3 





171 2 


3 


89 4 


2 5 121 


3 


60 2 


2 


140 3 


1 


71 3 1 


45. 




4G. 




47. 




48. 


Eng. 


■?• 


sq. sq. 








r. pis. yds. 


ells. qrs. nIs. 


yds. 


ft. in. 




a. r. pis. 


a. 


36 2 3 


22 


6 98 




20 1 32 


34 


1 20 6i 


40 1 2 


30 


7 16 




36 24 


10 


3 19 28i 


36 3 


28 


6 32 




21 2 18 


11 


1 25 lOi 


26 2 1 


36 


4 100 




49 3 21 


40 


26 2i 


24 3 


40 


6 28 




60 2 1 


37 


2 28 If 


49. 




50. 


51. 


52. 


r. pis. yds. 


sq. 


c. c. 


c. 








in. 


yds. ft. 


in. 


gls. qts. pts. 


pks. gls. qts. 


40 20 20i 


19 


28 19 


860 


1 29 2 





2 1 2 


21 14 16 


120 


40 14 


970 


1 28 3 


1 


3 1 


18 16 19i 103 


27 26 877 


42 


1 


5 1 2 


26 11 23 


100 


24 7 246 


) 36 2 





6 


40 19 28 


131 


13 21 327 


21 3 


1 


7 12 
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53. 

qrs. bsh. pki. 

14 2 1 

22 5 

36 2 1 

46 6 

48 5 2 

57. 

di h. lUt 8> 

6 14 36 44 

5 33 18 33 

4 4 27 5 

4 16 39 39 

3 17 47 43 



54. 
Ids. qrs. bsh. 
14 3 6 
28 2 
35 3 

4 1 

6 3 



14 
13 
36 
14 
17 



1 

5 




58. 
m. w. di h. 



4 
3 
4 
1 
1 



6 11 

5 14 

6 33 
3 30 
6 31 



55. 

pis. qts. pti. gills. 
22 2 1 2 
13 3 1 
31 3 
1 1 



33 



31 



y- 

5 
3 
6 



3 
3 

4 



59. 

<1. h. 
130 33 
351 9 

45 41 



xu. 

4 

13 

13 



10 331 33 17 

11 440 11 18 



56. 
bsh. pks. gls. qt. 

31 2 2 

34 3 1 3 

15 4 
46 3 1 1 

16 1 3 



y. w. 

14 31 
19 43 
35 39 
13 44 

15 7 



60. 
d. 



6 
2 
6 
5 
4 



h. 
21 
19 
17 
13 
20 



ANSWERS. 



1. 
2. 
3. 
4. 
6. 



^i;. 9s. 2d. 
jf 153. is. Sd» 



d6r219. 78. 6d. 
aewi. 15s. 8d. 
£\U. 8s. n\d. 
0. .1^100. 17s. 7d. 

7. je\A9. is. l^d. 

8. j6'16;. Ifis. Q'id, 

9. dSUQ. Is. 8</. 

10. ^107. 19s. S</. 

11. jffl88. 12s. b^d* 

12. j6'212. 14s. td. 

13. 50 lbs. 3 OK. 9 drs. 

14. 20 qrs. 23 lbs. 2 0%, 

15. 73cwr't. 1 qr. 15 tbs. 

16. Ill qrs. 21 lbs. 

17. 11 qrs. 2 tbs. 12 oz. 3 drs. 

18. 112 cwt. 2 qn. 13 tbii. 15 oz. 

19. 60 tons 6 cwt. 2 qrs. U lbs. 

20. 41 oz. 1 1 dwts. 9 grs. 

21. 108 tbs. 2dwU. 

22. 59 oz. 10 dwts. 81 gn. 

23. 133 lbs. 3 oz. 6 dwts. 

24. 160 tbs. 9 oz. 4 dwts. 20 grs. 

25. 123 tbs. 6 oz. 1 dwt. 17 grs. 
96. 94 tbs. 2 oz. 8 dwts. 7 grs. 

27. 22 dra. 2 scr. 4 grs. 

28. 41 oz. 6 drs. 

29. 45 drs. 2 scr. 14 grs. 

30. 47 oz. 2 drs. 2 scr. 



31. 65 yds. 7 in. 

32. 26 fur. 8 pis. 24 yds. 

33. 28 mis. 5 fur. 48 yds. 

34. 49 lea. 1 m. 

35. 25 fur. 39 pis. 5 yds. 

36. 115 pis. 14 yd. 

37. 41 yds. 8 in. 

38. 45 pis. 3 yds. 3 in. 

39. 37 pis. 34 yds. 6 in. 

40. 124 mis. 3 fur. 38 pis. 24 yd^. 

41. 32 mis. 2 fur. 215 yds. 35 in. 

42. 220 yds. 2 qrs. 

43. 1100 yds. 2 qrs. 3 nls. 

44. 381 K. ells 3 nls. 

45. 164 E. ells 1 nl. 

40. 159 aq. yds. 3 sq. ft. 130 sq. in. 

47. 188 a. 2r. 16 pis. 

48. 134 a. 1 r. 39 pis. 19^ sq. yds. 

49. 147r. 3pls. 19isq. yds. 41 sq.in. 

50. 135 c. vds. 7 c. ft. 1552 c. in. 

51. 158 eals. 3 qts. 1 pt. 

52. 25 pks. 3 nts. 

53. 168 qn. 5 oush. 

54. 89 loads 3 qrs. 4 bush. 

55. 132 gals. 3 qts. 1 pt. 1 gUl. 

56. 144 bush. 3 pks. 1 qt. 

57. 25 d. 14 h. 49 m. 44 s. 

58. 98 m. 1 w. 2 d. 23 h. 

59. 38 y. 207 d. 8 h. 5 ni. 
6U. 99y. 11 w. 5d. 18 h. 
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COMPOUND SUBTRACTION. 

40. Having placed the quantity to be subtracted 
under the other, so that terms of the same kind may 
be in the same column, we perform the subtraction 
in the following manner : 

Ex, Find the difference between 11 tts. 9 oz. 14 
dwt. 21 grs. and 7 lbs. 11 oz. 17 dwt. 23 grs. 

ibs. oz. dwt. grs. 

11 9 14 21 Here we cannot take 23 grs. 
7 11 17 23 from 21 grs.; we can therefore 
I g TZ rr borrow 1 dwt. from the 1 4 dwts. 

and convert it into grs. ; these 

added to the 21 grs. give 45 
grs. Then 23 grs. from 45 grs. leave 22 grs. to be 
put under the column of grs. Then we proceed to 
take 17 dwts. from 13 dwts., or (which is the same 
thing*) 18 dwts. from 14 dwts. ; as this cannot be 
done, we can borrow I oz. or 20 dwts. from the 9 oz. ; 
these added to the 14 dwts. make 34 dwts. Then 
18 dwts. from 34 dwts. leave 16 dwts. to be set down 
in the column of dwts. Then, since 12 oz. cannot be 
taken from 9 oz., we can borrow 1 fb. or 12 oz. from 
the 11 lbs., and say 12 oz. from 21 oz. and 9 oz. re- 
main, which we put down in the column of ounces. 
Then 8 lbs. from 1 1 ibs. and 3 lbs. remain, which we 
put down in the column of ibs. The difference, 
therefore, between the two quantities, is 3 ibs. 9 oz. 
16 dwts. 22 grs. 

As in Subtraction of Money, the work is correct 
when the sum of the remainder and subtrahend is 
equal to the minuend. 



* See Methods of performing Subtraction of Money, p. 43. 

I 
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EXERCISES IN COMPOUND SUBTRACTION. 

£. 9. d, £, s, d. £, 8. d. 

1. 32 1 7 2. 54 14 6} 3. 47 7i 

31 6 4 21 8 5^ 31 8 2^ 



£. 8, d, £, 8, d, £» 8, d, 

4. 98 14 6 5. 140 14 U 6. 220 9 10^ 
76 10 8 111 19 Hi 126 11 9i 



£* 8, d, £» 8, d, }bs. OB. dn. 

7. 319 15 2} 8. 435 6 2% 9. 27 10 2 

310 9 Hi 319 18 llf 14 18 3 



qn. tbs. oz. cwt. qn. lbs. qn. )bs. oc. 

10. 15 2 11 11. 32 1 10 12. 1 16 11 

6 10 15 13 2 3 1 12 10 



qn. lbs. oz. tna. cwt. qn. cwt. qn. oz. 

13. 18 10 8 14. 30 13 2 15. 40 3 

11 16 4 27 11 3 31 1 7 



cwt. lbs. oz. oz. dwt. gn. lbs. oz. dwt. 

16. 54 5 6 17. 11 16 4 18. 31 5 16 
45 6 11 7 13 14 23 8 14 



oz. dwt. gn. oz. dwt. fgtt. dn. scr. gn. 

19. 32 5 2 20. 22 1 17 21. 18 1 7 

12 14 11 20 9 8 11 10 



ozs. dn. scr* lbs. oz. dn. yds. ft. in. 

22. 21 4 2 23. 35 8 2 24. 13 2 8 

11 1 29 6 8 1 11 



pis. yds. ft. fur. pis. yds. mis. fur. pis. 

25. 32 4 2 26. 17 26 1 27. 23 1 8 
31 3i 1 8 17 3i 17 4 9 
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fur. pis. yds. 




lea. mis. fur. 


pis. 


yds. 


ft. 


28. 


7 34 2 


29. 


37 2 4 


30. 32 


2 


1 




5 14 3i 




28 2 6 


16 


4 


2 




yds. ft. in. 


yds. qrs. nls. 


E.dli 


1. qr. 


nls. 


31. 


32 2 6 


32. 


13 1 2 


33. 23 


1 


3 




14 1 8 




11 2 X 


18 





2 




8. yds. s. ft. s. in. 


pis. s. yds. s. ft. 


rds. 


pis. 


s.y. 


34. 


12 7 37 


35. 


21 16 4 


36. 4 


36 


25 




6 140 




14 20 8 


3 24 

rds. s.yds. 


29i 




a. rdi. pis. 


rds. pis. s. yds. 


s.ft. 


37. 


54 1 33 


38. 


3 32 28 


39. 11 


101 


6 




29 2 23 




1 12 18i 

c.yds.c.ft. c.in. 


9 


8 


7 




c. yds. eft. c.in. 


gals. 


qts. 


pts. 


40. 


32 15 157 


41. 


23 13 231 


42. 39 


3 


1 




11 26 384 




17 8 72 


27 


2 







pks. gals. qts. 


bush. pks. gals. 


qrs. 


bush 


. pk. 


43. 


29 2 2 


44. 


48 3 


45. 49 


7 


1 




23 3 




42 2 1 


35 


4 


2 






ANSWERS. 








1. 


ISs. 3<l. 






24. 5 yds 


. 9 in. 






8. 


^^33. 6*. l^d. 






25. 1 pi. 

26. 9mr. 


i yd. 1 ft. 






3. 


jglS, 12s. 5id. 






8 pis. 3i yds. 






4. 


4^22. 3s. lOd. 






27. 5 mlfl 


. 4 fur. 39 pis. 






5. 
6. 


£2», \A8. lid. 

jergs. 18s. o$rf. 






28. 2 fur. 

29. 8 lea. 


19 pis. 4 vds. 
3 mis. 6 fur. 






7. 


j6'9. bs. 3kd, 






30. ]5pli 


1. 34 yds. 2 ft. 






8. 


£l&. 7«. ^• 






31. 18 yds. 10 in. 






9. 


12 lbs. 7 OS. IS dwt, 






32, 1 yd. 

33. 5 E. 


3 qrs. 1 nl. 






10. 


8 qrs. 19 tbs. 12 oz. 






ells 1 qr. 1 nl. 






11. 


18 cwt. 3 qrs. 7 fts. 






34. 6 sq. 

35. 6 pis, 


yds. 6 ft. 41 in. 






12. 


4 lbs. 1 oz. 






25i yds. 5 ft. 






13. 


6 qrs. 22 lbs. 4 oz. 






36. 1 ro. 


1 1 pis. 26 yds. 






14. 


3 t. 1 cwt. 3 qrs. 






37. 24 a. 


3 ro. 10 pis. 






15. 


8 cwt. 2 qrs. 27 tbs. 


12 01 


!. 


38. 2 ro. 


20 pis. 9X yds. 
U yds. 8 ft. 






16. 


8 cwt. 110 tbs. 11 02 


!. 




39. 2 ro. 






17. 


4 OS. 2 dwt. 14 grs. 






40. 20 yds. 15 ft. 1501 in. 






18. 


4 lbs. 9 oz. 2 dwt. 






41. 6 c. yds. 5 c. ft. 159 c. 


in. 




19. 
30. 


19 OS. 10 dwt. 15 grs. 
1 OS. 12 dwt. 9 gn» 




42. 12 sals. 1 at. 1 pt. 

43. 6 pks. 1 gal. S qts. 






21. 


7 drs. 17 grs. 






44. 6bsfa 


1. pks. 1 gal. 






32. 


10 oz. 3 drs. 2 scr. 






45. 14 qrs. 3 bsh. 3 pks* 






23. 


6 tbs. 2 OS. 3 drs. 















100 COMPOUND MOLTIPLICATION. 



COMPOUND MUXiTZPXiZOATZON. 

Ai. When we have to repeat some quantity of 
weight, measure, &c., a certain number of times, we 
set the multiplier under the right-hand term of the 
multipHcand, and multiply this term by it, (as in 
Multiplication of Money,) and find how many are to 
be carried to the next term, then putting down the 
remainder, if any, we proceed to multiply the next 
term, adding in the number carried, and so on. 

When the multiplier is a composite number, and 
can be broken into factors, we may multiply sepa- 
rately by each factor. 

Ex. 1. Multiply 73 days 21 hours 49 minutes 

07 seconds by 36. 

Here taking 9 and 4, 
(factors of 36,) we proceed 
to repeat the multiplicand, 
57 seconds x 9 = 513 se- 
conds, which, divided by 
60, to bring them into min- 
utes, give 8 minutes and 33 
seconds over; we set down 33 seconds and carry 

8 minutes : 49 minutes x 9 = 441 minutes, and 
adding the 8 minutes carried, we have 449 minutes, 
which divided by 60 to bring them into hours, make 

7 hours and 29 minutes over; we set down 29 
minutes and carry the 7 hours : 21 hours x 9 = 189 
hours, adding the 7 hours carried, we have 196 hours, 
which divided by 24 to bring them into days, give 

8 days and 4 hours over ; we set down the 4 hours 
and carry 8 days. 73 days x 9 = 657 days and the 
8 days carried, make 665 days, which we set down. 



days, hours. 

73 21 


min. 

49 


S6Ct 

57 
9 


665 4 


29 


33 
4 


2660 17 


58 


12 
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The multiplicand is now repeated 9 times, and gives 
a product of 665 days 4 hours 29 minutes 33 seconds, 
and this result repeated four times, gives a product 
of 2660 days 17 hours 58 minutes 12 seconds, which 
is thirty-six times the multiplicand. 

Ex. 2. Multiply 3 ounces 5 drams 2 scruples 17 
grains by 210. 

Since 210 is the product of 5 X 6 X 7, we can 
multiply by these three factors. 

**• ^"- *^' »"• Here 17 scr. x 5 = 85 grs. = 

£ 2 scr. x 5 -h 4 scr. = 14 

scr. = 4 drs. 2 sc. 
5 drs. X 5 + 4 drs. = 29 

drs. = 3 oz. 5 drs. 
3 oz. X 5 + 3 oz. = 18 
drs. And so on with 
the other factors. 

If we multiplied the above quantity by 10, 7, and 
3, (other factors of 210,) the same result would be 
obtained. 

"When the multiplier is b. prime number and cannot 
be broken into factors, we proceed thus : 

Ex, 3. Multiply 17 yards 3 qrs. 2 nails by 29. 

Here 2 nails x 29 = 58 nails = 
14 qrs. and 2 nails, we set down 
the 2 nails, 3 qrs. x 29 = 87 qrs., 
and adding the 14 qrs. carried, we 
have 101 qrs. =25 yds. and 1 qr. 
over, we put down the 1 qr. and carry the 25 yds. 
17 yds. X 29 = 493 yds. and adding the 25 yds. 
carried, we get 518 yds. 

i3 



18 5 2 


5 
6 


112 2 1 


10 

7 


786 1 1 


10 



yds. 


qrs. 


nails. 


17 


3 


2 

29 


5J8 


1 


2 
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EXERCISES IN COMPOUND MULTIPLICATION. 





£, 8. 


d. 






£, 8. 


d. 




1. 


32 4 


8 X 


2 


18. 


89 10 


4* 


X 60 


2. 


95 13 


6 


3 


19. 


91 10 


11 


68 


3. 


87 8 


2 


4 


20. 


13 19 


H 


92 


4. 


97 19 


5 


5 


21. 


44 13 


6* 


96 


5. 


113 17 


5 


6 


22. 


23 11 


2i 


111 


6. 


146 9 


3 


7 


23. 


8 17 


6» 


176 


7. 


164 16 


8 


8 


24. 


14 10 


7i 


79 


8. 


120 8 


7 


9 


25. 


44 17 


2f 


19 


9. 


117 9 


10 


10 


26. 


88 16 


H 


27 


10. 


170 13 


6 


11 


27. 


19 17 


H 


48 


11. 


130 14 


10 


12 


28. 


20 8 


m 


74 


12. 


32 16 


H 


15 


29. 


24 19 


6* 


107 


13. 


78 14 


7i 


18 


30. 


49 18 


10 


119 


14. 


39 9 


4i 


22 


31. 


52 17 


6f 


127 


15. 


36 13 


10 


29 


32. 


48 19 


H 


131 


16. 


78 6 


4i 


33 


33. 


64 19 


m 


136 


17. 


79 19 


10} 


46 











Multiply 

34. 4 qrs. 10 ibs. 14 oz. 13 drs. by 9. 

35. tons 17 cwt. 18 fts. 6 oz. by 24. 

36. 6 tons 14 cwt. 18 fts. lloz. by 28. 

37. 10 tons. 19 cwt, 2 qrs. 4 oz. by 34. 

38. 18 cwt. 2 qrs. 14 oz. 4 drs. by 37. 

39. 4 fts. 9 oz. 13 dwts. 20 grs. by 46. 

40. 5ft8. 8 oz. 10 dwts. 11 grs. by 49. 

41. 7 fts. 6 oz. 11. dwts. 19 grs. by 51. 

42. 6 furlongs 79 yards 1 foot 8 inches by 57. 

43. 8 furlongs 78 yards 2 feet 6 inches by 63. 

44. 4 acres 2 roods 28 poles by 69. , 

45. 18 acres 1 rood 30 poles by 73. 

46. 2 square yards 7 square feet 129 square inches by 79^ 

47. 18 cubic yards 21 cubic feet 56 cubic inches by 83, 

48. 78 gallons 2 quarts 1 pint by 91. 

49. 73 gallons 3 quarts 1 pint by 97. 



CO,MPOTJND MULTIPLICATION. 
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51. 3 quarters 5 bushels 1 peck by 99. 

52. 4 quarters 4 bushels 2 pecks by 107. 

53. 6 days 18 hours 42 minutes 29 seconds by 122. 

54. 16 years 109 days 18 hours 58 seconds by 145. 









ANSWERS. 




£ 


«. 


d. 


£ 8. d. 


1. 


64 


9 


4 


29. 2672 13 2^ 


2. 


287 





6 


30. 5943 1 2 


3. 


349 


12 


8 


31. 6715 10 5^ 


4. 


489 


17 


1 


32. 6417 3 IH 


5. 


683 


4 


6 


33. 8839 3 


6. 


1025 


4 


9 


34. 39 qrs. 14 lbs. 5 oz. 5 drs. 


7. 


1318 


13 


4 


35. 164 1. 11 cwt. 3 qrs. 211bs. 


8. 


1083 


17 


3 


36. 187t.16cwt.2qr.191b.4oz. 


9. 


1174 


18 


4 


37. 373 tons, 3 c^-ts. 8ibs. 8oz. 


10.. 


1877 


8 


6 


38. 684 cwt. 3 qrs. 4 lbs. 15 oz. 


11. 


1568 


18 





4 drs. 


12. 


492 


6 


6* 


39. 2211bs. loz. 16dwts. 8gr8. 


13. 


1417 


3 


3 


40. 2791bs. 9 oz. 1 2dwts. 1 1 gr. 


14. 


868 


6 


3 


41. 385 lbs. Idwt. 9grs. 


15. 


1064 


1 


2 


42. 362 fur. 134 yds. 2ft. 


16. 


2584 


9 


H 


43. 526 fur. 126 yds. 1 ft. 6 in. 


17. 


3679 15 


24 


44. 322 a. 2r. 12 pis. 


18. 


5371 


2 


6 


45. 1345 a. 3 r. 30 pis. 


19. 


6225 


2 


4 ' 


46. 227 sq. yds. 2 sq.ft. 11 Is. in. 


20. 


1287 





10 


47. 1558 cub. yds. 17 cub. ft. 


21. 


4289 


2 





1192 cub. in. 


22. 


2615 


4 


H 


48. 7154gall. 3qt8. Ipt. 


23. 


1553 


13 


H 


49. 7165 galls. 3qts. Ipt. 


24. 


1147 


17 


8* 


50. 361 qrs. 7 bush. 3 pks. 


25. 


852 


7 


H 


51. 488 qrs. 1 bush. 2 pks. 


26. 


2398 


11 


H 


52. 823dys.12hrs.22m.58s. 


27. 


953 


5 





53. 2363 yrs. 218 dys. 20hrs. 


?8. 


1512 


16 


9 i 


20min. 10 sec. 
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COHPOVND DZVZ8ZON. 

4A. In performing the operations of this rule^ we 
proceed^ as in Division of Money, by placing the 
divisor in a loop to the lefl of the dividend, and 
dividing the left-hand term by it, setting the quotient 
under that term. Then, if there be any remainder, 
vre reduce it to the next lower denomination, and add 
it to that term of the dividend which is of the same 
denomination. We then find how often the divisor 
is contained in this result ; and so on. 

Ex. 1. Divide 27 hhds. 26 galls. 1 gill by 7. 

hhds. galls, qrts. pt. gills. 
7^ 27 26 . 1 Here the 7th of 27 
~^ Tj 2 1 3 hhds. is 3 hhds. and 

- - , 6 hhds. over ; the 6 

hhds. converted into 
galls, give 378 galls., and 26 galls, added to them 
make 404 galls. ; the 7th of 404 galls, is 57 galls, 
and 5 galls, over, these reduced to qrts. give 20 
qrts. ; the 7th of 20 qrts. are 2 qrts. and 6 qrts. over, 
these brought to pints give 12 pts; the 7th of 12 
pts. is 1 pt. and 5 pints over, these brought to gills 
give 20 gills, and 1 gill added, make 21 gills; the 
7th of which are 3 gills. 

When the divisor is a composite number, and can 
be broken up into two or more factors, we may divide 
separately by each of the factors. 

43. Let it be required to divide 3i5 acres 36 poles 
by 108. 

acres, roods, iioles. Here the factors of 108 

1 2 ) 315 36 are 1 2 and 9 . First dividing 

9) 26 1 3 V ^2 and then by 9, the 

— o o o^ quotient is 2 acres 3 roods 

^ ^ ^" 27 poles. 
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When the diyisor is 2^ prime numherj and cannot 

he hroken up into factors, we must proceed as in 

Long Division. 

Divide 191 miles 5 fur. 12 poles hy 57. 

^ miles, fur. poles, miles, fur. poles. 

57) 191 5 12 ( 3 2 36 

171 Here the remainder from 

20 the miles is 20 miles, which 

3 we reduce into furlongs, 

y„. f ^ « adding in the 5 furlongs. 

Ib5 t J tur. rpjjgj^ ^i,g 57^jj ^j£ lg5 £^j._ 

longs are 2 furlongs with 5 1 

5 1 furlongs over; these reduced 

^Q to poles, and the 12 poles 
2052 ( 36 poles added, make 2052 poles ; 

171 then the 57th of 2052 poles 

342 is exactly 36 poles. 

342 Ini A similar manner the 

division of other denomina- 

„111 tions is performed. 

44. Suppose we want to know how often 
£ 33. \\9. lid, can he taken out of ^906. 14«. 5^. 

&, 9, d. £, 9. d, 

Ex. 1. 33 11 71)906 14 5J 

20 20 He we reduce 

671 18134 l>oth quantities 

12 12 to the lowest de- 

"8059 217613 nominationmen- 

4 4 tioned m either 

32"239 870453 ( 27 ?^ *^^°'' ""^^^ 

— --— farthings. We 

225673 ^j^g^ £jj^ jjQ^ 

?M^ often the far- 
things in the 
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divisor can be taken out of the farthings in the 
dividend. 

Ex. 2. How many guineas are there in ^40. 19«. ? 



£ 8. 

40 19 
20 



21 ) 819(39 
63 

189 
189 



Here we first bring the 
;£40. 19«. to shillings (thelow- 
est denomination mentioned), 
and then find how many times 
2ls. are contained in 81 9s,, 
and find it to be 39 times. 



In a similar manner we can find how often one 
quantity is contained in another of the same kind, 
by reducing the two quantities to the same denomi- 
nation, and then performing the division. 

EXERCISES IN COMPOUND DIVISION. 





£, 8. 


d. 






£, 


8. 


d. 




1. 


24 17 


2i + 2 


18. 


610 


11 


6f-*- 


35 


2. 


11 15 


4i 


3 


19. 


711 


19 


2i 


40 


3. 


49 13 


7 


4 


20. 


762 


5 


5* 


58 


4. 


89 19 


3f 


5 


21. 


797 


8 


4 


50 


5. 


90 8 


5 


6 


22. 


831 


11 


5f 


60 


6. 


95 14 


lU 


7 


23. 


872 


19 


H 


70 


7. 


78 13 


9 


8 


24. 


890 


14 


7 


85 


8. 


90 15 


7* 


9 


25. 


913 


7 


7i 


90 


9. 


97 12 


6i 


10 


26. 


971 


15 


2 


100 


10. 


77 14 


3i 


11 


27. 


983 


11 


H 


113 


11. 


52 6 


If 


12 


28. 


1005 


19 


Hi 


327 


12. 


368 11 


5i 


13 


29. 


1153 


4 


4 


132 


13. 


182 13 


5 


14 


30. 


1263 


9 


7i 


159 


14. 


279 


H 


15 


31. 


1769 


11 


Hi 


553 


15. 


289 3 


2 


20 


32. 


2347 


19 


7i 


197 


16. 


364 14 


7i 


25 


33. 


1965 


11 


5 


496 


17. 


586 19 


5* 


30 


34. 


2769 


15 


104 


797 
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EXERCISES. 
Divide 

35. dei2. 98. 2id. by dGl. 15«. 7H 

36. £51. lU. 8K by dS4. 13«. 9H 

37. iE172. 7«. 2irf. by dei2. 6*. 2id. 

38. £ 78. 19*. lOH by ie4. 7«. 9^ 

39. £175. Us. lOid. by £8. 7*. 41^. 

40. £901. 19*. 7d. by £32. 4*. 3^^?. 

41. £378. 78. 2H by £ 12. 4«. IH 

42. £ 793. 08. 3d. by £ 22. Os. 6id. 

43. £1264. 98. Zd. by £ 30. 2« l^d 

44. £ 1785. 98. 4^d. by £35. 14«. 2id. 

45. 5 cwt. 2 qrs. 18 lbs. 12 oz. by 7. 

46. 38 tons 17 cwt. 14 lbs. by 21. 

47. 149 tons 1 qr. 11 lbs. by 32. 

48. 312 tons 19 cwt. 2 qrs. 26 lbs. by 46. 
49r 32 tons 17 cwt. 6 lbs. by 51. 

50. 806 tons 2 cwt. 1 qr. 17 lbs. 1 oz. by 77. 

51. 190 lbs. 11 oz. 1 dwt. 6 grs. by 83. 

52. 127 lbs. 1 oz. 12 dwts. 16 grs. by 95. 

53. 5 leagues 2 miles 6 furlongs 8 yards 4 inches by 99. 

54. 14 leagues 1 mile 2 furlongs 14 yards 6 inches by 103. 

55. 406 acres 11 poles 2 yards by 117. 

56. 1062 acres 2 roods 28 poles 26 yards by 121. 

57. 299 square yards 2 feet 100 inches by 132. 

58. 1126 cubic yards 8 feet 296 mches by 139. 

59. 8907 gallons 2 quarts 1 pint by 143. 

60. 2714 gallons 1 giU by 154. 

61. 84 loads 1 bushel by 159. 

62. 68 loads 2 quarters 7 bushels by 164. 
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£. 


s, d. 


1. 


12 


8 7i 


2. 


3 


18 5i 


3. 


12 


8 4| 


4. 


17 


9 10^ 


5. 


15 


1 4J 


6. 


13 


13 61 


7. 


9 


16 8i 


8. 


10 


1 8f 


9. 


9 


15 3^ 


10. 


7 


1 3i 


11. 


4 


7 2$ 


12. 


28 


7 H 


13. 


13 


lU 


14. 


18 


12 Oi 


15. 


14 


9 If 


16. 


14 


11 H 


17. 


19 


11 3f 


18. 


17 


8 lOf 


19. 


19 


15 llf 


20. 


13 


2 10| 


21. 


15 


18 in 


22. 


13 


17 2^ 


23. 


12 


9 5^ 


24. 


10 


9 7 


25. 


10 


2 Hi 


26. 


9 


19 4^ 


27. 


8 


14 If 
18 5| 


28. 


7 


29. 


8 


14 8| 


30. 


7 


18 11^ 


31. 


3 


3 111 


32. 


11 


18 4} 


33. 


3 


19 3^ 


34. 


3 


9 64 


35. 


7 times 


36. 


11 


ft 


37. 


14 


tt 


38. 


18 


tt 



ANSWERS. 






39. 


21 times 




40. 


28 „ 




41. 


31 „ 




42. 


36 „ 


2 


43. 


42 „ 


2 


44. 


50 „ 




45. 


3 qrs.6ibs.l0oz.+ 6 


4 


46. 


1 ton, 17 cwt. 10 oz. 


4 




lOdrs. + 14 


2 


47. 


4 tons, 13 cwt. 15 lbs. 


4 




3 oz. 8 drs. 


7 


48. 


6 tons, 16 cwt. 9 lbs. 


9 




1 oz. 6 drs. + 12 




49. 


12 cwt. 3 qrs. 14 lbs. 


11 




15 oz. drs. + 48 


12 


50. 


10 tons, 9 cwt. 1 qr. 


17 




14 lbs. 12 oz. 4 drs. 


4 




+ 28 


10 


51. 


2 lbs. 3 oz. 12 dwts. 


2 




Igr. +43 


54 


52. 


1 lb. 4 oz. 1 dwt. 4 gr. 


20 




+ 44 


11 


53. 


1 fiir. 95 yds. 1 ft. 10 


10 




inches + 94 




54. 


3 fur. 79 yds. Oft. 6 in. 


66 




+ 72 


88 


55. 


3 acr. 1 rd. 35 pis. 9 yd. 


17 




2 ft. 132 in. + 108 


51 


56. 


8 ac. 3 rds. 5 pis. 5 yds. 


4 




8 ft. 98 in. +58 


89 


57. 


2 sq. yds. 2 sq. ft. 53 


551 




sq. in. + 76 


184 


58. 


8 cub. yds. 2 cub. ft. 


164 




1344 cub. in. +104 


210 


59. 


62 gal. 1 qt. 1 gill. + 45 




60. 


17 gal. i2qt. 3 gill +147 




61. 


2 qrs. 5 bush. + 22 




62. 


2 qrs. 2 pks. 1 gal. 3 qts. 


- 




+ 36 
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BXEROI8BS IN THB COMPOUND RULB8. 

1. 13 doz. oranges cost 6«. 6d, ; find the cost of 3. 

2. What will 47,000 bricks come to at £1. 7s. 6d, per 

thousand ? 

3. What is a person's wages per week, whose salary is 78 

guineas a year ? 

4. How far would 1,000,000 of peas extend at 4 to the inch ? 

5. Three houses cost in building £ 13,000 ; the first cost 

d61280. 10«. I0d,r the second £ 4800. 9«. lOd,; what did 
the third cost ? 

6. What sum of money wiQ be just sufficient to pay 37 men 

each iS 46. 15«. 6<f.? 

7. What sum must be distributed among 19 persons, giving 

toeachiSl. 13«. 5i<;.? 

8. How long will 17 tons of bread last 210 men, each con- 

suming l^fts. daily ? 

9. What is the value cdf 7 score of sheep, at £ 2. 9«. lOd. 

each? 

10. If 3 men earn i518. 18«. 8d!. in 4 weeks, how much can 

one man earn in a day ? 

11. If 18fts. of powder serve for the discharge of a cannon 

3 times, for how many times vnll 210 cwt. serve ? 

12. A person earns 2«. 9jtd, per day; how much is that in 

17 weeks? 

13. If five persons consume 1 gaL 1 pt. of beer daily, how long 

will a barrel last them ? 

14. To how many persons may £1783. 5«. 6d, be divided, giv- 

ing each 130 guineas 13«. 6<f. ? 

15. At the rate of 135 letters to the square inch ; how many 

feet of surface would 1,000,000 letters occupy ? 

16. A man smokes 3 oz. of tobacco, at Zd. per oz. per week; 

how much does he spend in a year ? 

17. If a man spend 9d, per week at the beer shop, how much 

would he have at the end of 3 years by saving it ? 

18. A public dinner came to £ 56. 5«., for which each paid 

7». M, ; how many persons dined ? 

19. If 336 fts. of cheese cost 14 guineas, what is that per lb. ? 

20. What may a person spend a week out of an estate of £ 1000 

a year? 

21. If 1 bushel of wheat cost £1. 5«., what is the value of 

8 bags, each containing 7 bushels ? 

K 
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22. It U calculatecl that 2900 puacnscn will pass tbrougb a 

toIl-gBte daily ; what would be the amount for a year at 
one halfpenny each ? 

23. 3 barrels of beer aorve 7 persons & wedts ; what quantity 

is that to each daily ? 
.^4. If a man instead of drinking a pint of beer per day (which 
costs 2d,), was to put that money in the savings' bank, 
how much would fa« have at the year's end ? 

25. A boy rises constantly at half-past 5, another at 7 o'clock 

in the morning ; how much time» in the year» does one lose 
in sleep more than the other ? 

26. Seven boys had 350 marbles among them ; another boy 

who had 138 marbles joined his stock with theirs, and 
soon after they equally divided the whble. What did each 
of the first boys gain by the transactioii ? 

27. A little boy puts 394 nuts into his right pocket, 546 into 

his left, but loses one-fifth of the whole from the latter ; 
What is then th6 <!hfferenoe between the contents of his 
pockets ? 

28. A pupil teacher receives £12. 10«. at the end of his second 

year's apprenticeship ; what is his weekly stipend ? 

29. If a cow give 6 gallons of milk per day, and it be sold et 

Id, per pint, wluufc will be gained per wedi^ providing her 
keeping stand to lOt. per week ? 

30. Four cows are taken to market and sold for £ 12. I2«. 6J. 

each, but out of this money £ 27. 18«. 4ii. has to be paid 
for rent ; how much remains after payment ? 

31. A fium labourer settled with his master once a quarter, he 

had 2«. Sd, per day, and no lost time ; he drew 10«. per 
week : how does the balance stand and how much is it ? 

32. A pint of pure water at the temperatore of 63° Fshrenheit 

weighs l^lbs. when the bar o met e r stands at 30 inches; 
what is the weight of a budcet containing 3 gallons ? 

33. Suppose a boy save 10ic2. per week, from 14 to 18 years of 

age, and 1«. Sd. per week frem 18 to 21 ; how much wSk 
he be vrorth at that time ? 

34. A patient is ordered to take daily 1 dr. 2 sera. 8 grs. of 

hatk ; how long vnll 3 flw. of bark last him ? 

35. Find the cost of rent at 2«. 6d, a day during the month of 

September. 

36. OftTc 19 yards at I9s. 11}4. per yard fior 79 Iba. «f tea at 

5». lOd, per ib.; did I ^dn or lose? 
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37. Bnqglit 7 pieces of clolheadi56f yds., and told 279|ydL 

3 nails; how many yards remam unsold ? 

38. A person distributed 8*. ll^tL among a number of boys, 

and each boy's share was 2|dL; how many boys received 
this money ? 

39. How long will a person be in sating iSlOO, if he lay by 

l». 6d. per week ? 

40. A person left £9190. 15t. Hid. to be divided among bis 

sons, giving to each £ 835. lOf. Q^d,; how many were 
tiiere? 

41. If a manure heap contain 5 tons 7 cwt., how many cart- 

loads will there be in it, supposing each load wdghed 
850tts.? 

42. Two labouring men earn alike 9t. 6d. per week ; one is an 

intemperate man, and spends at the beer-^hop 8«. 6cf. 
every we^; the other irisely lays by the same sum. 
What win one have saved, and the other have spent, in 
7 years? 

43. How many years is a boy really at school, if he has at- 

tended 7 years, and, on an average, beisn absent 1^ 
days out of every week of 5 days ? 

44. SniqBose a man q^d 6dL per night at the ale-house in drink, 

and Id. in tobacco ; how many suits of clothes at 8«. 6d, 
per suit could he purchase with the money so spent, in a 
year? 

45. A boy is 1| hours walking from school to his home : he 

makes 35 paces in a minute, each, pace 2 feet in length. 
What is the distance of his homd from the school, sup- 
posing him to walk at the same rate ? 

46. What weight does an engine draw, the train consisting of 

19 carriages, each 3 tons 3 qrs. 14 lbs., and tender 2 tons 
13 cwt. 18 lbs. ? 

47. What is the distance between 2 places if a wheel 7 feet 

in circumference revolved 1820 times? 

48. What is the tonnage of a ship carrying 67 hhds., each 

19 cwt. 12tbs., and 17 bags of coffee, together 15 cwt. 
3 qrs.? 

49. A person had £ 5. 10«. to pay rent for lodgings during 

the months of June and July, at the rate of l^^. per 
day ; what change will he have ? 

50. How much must be paid to 87 men for one year's work, 

at the rate of 3«. S^. per day (313 days) ? 
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51. 35 oxen and a woare of sheep cost £ 355. 10». Gd., the 

oxen alone cost £ 289. 19«. 7d, ; find the yalue of 1 sheep. 

52. 317 labourers are employed on a railway, at 2«. 4^(7. per 

day; what will their wages amount to in a fortnight 
(12 days) ? 

53. A person's rent is £ 59. 10«. 6<f. ; how much must he lay 

by weekly to pay it ? 

54. 15 ibs. of tea, at 5«. 4d, per ib., are given in exchange for 

27 yds. of cloth ; find the cost of a yard. 

55. If 3 men earn 30«. in 2 days, what can 1 man earn in a 

day? 

56. £ 535. 10«. a year, is how much in a day, and in a week ? 

57. How much hay will serve 32 horses for 96 days, at the 

rate of 29 fts. each per day ? 

58. A man spends 2«. per week in beer, for 35 years ; at the 

end of which time, being 65 years of age, he goes to the 
workhouse. Now supposing that sum had been laid by 
regularly, how much would he have saved in that time ? 

59. How many tUes wiU be required to drain a field of 720 

yards long, seven times through, supposing the length 
of each tile to be 1 foot 2 inches ? 

60. A man with a cart and 2 horses agreed to move a certain 

quantity of earth to a certain distance for 35 shillings ; 
the horse's keep was Is. 3<f. per day, the man's wages, 
2«. 6d, per day, and the whole work occupied 6 days ; 
how much did he gain by the job ? 

61. A boy had a money-box in which was deposited 6d, per 

week for 12 years ; at the end of the fourth year, his 
father added the one-half of what was then in the 
box. How much money was there in the box at 12 
years' end ? 

62. \niat quantity of bread will be required by 130 men fbr 

3 lunar months at the rate of 1^ ft. per day ? 

63. What is the pay of 200 labourers on a railway for 12 days 

at 2s. 6d, per day ? 

64. The rent of a form is i5985. 17«. 6d., at the rate of 

£5, Is, 8^. per acre; how many acres does it contain ? 

65. Ordered of a butcher the following articles: 25fts. of beef, 

at 9^. per ft., 14 fts. of mutton, at 8^. per ft., and 
13 fts. of veal, at 9i<{. : find the amount of Us bilL 

66. Ordered of a stationer 38 reams of foolscap, at 22«. M. 

per ream, 30 reams of thin post, at 25«. 3<f., and 33 
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reams of thick post, at 47«. 2d. per ream ; what will be 
the amount of his bill ? 
€7. My bookseller sent me 35 reams of writing paper, at 52*., 
8^ reams at 76«. per ream, and two doKen account books, 
at 3«^ 9d, each; what is the' amount of his bill ? 

68. What sum must I give my servant to pay for 22 lbs. of 

cheese, at S^d. per lb., 16 lbs. of butter, at lO^d. per &., 
and 49 lbs. of bacon, at 9^. per lb. ? 

69. Required the amount of 8. d, 

19 bushels of wheat, at 12 6 per bushel 
72i „ malt, „ 8 2 

41 „ barley, „ 4 6 „ 

18 „ peas, „ 9 „ 

70. A farmer has 24 sheep, worth £ 2. 13«. 6d, each, 18 oxen, 

worth £17. 10«. 6^. each, and 6 horses, each worth 
dS 23. 3«. 6<7.; what is the value of his stock ? 

71. A man earns £1, 13«. per week, and his average daily 

expenses are 3«. 6^. ; what does he save at the year's end ? 

72. A man and his wife had been in the habit of drinking a 

pint of beer each per day for a year ; how many tons of 
coals, at £1. 16«. 8^. per ton, could they have purchased 
with the money thus spent, allowing the beer cost Is. Sd. 
per gallon. 

73. In a certain town there are 3125 persons, and each, on an 

average, drinks 3 pints of milk weekly; how much is 
used in 9 months of 4 weeks each, and what is its value 
at 7^d. per gallon ? 

74. How much will the school pence of 312 children amount 

to in 4^ years, reckoning 45 weeks to each year, and 2d. 
a week to each child ? 

75. A labourer earns 10«. a week for 47 weeks, and £1. As. per 

week, for 5 weeks, in harvest time. His weekly expenses 
are 8s. ^d., and his annual rent £ 3. 5«. What has he 
to spare each year ? 

76. A man puts bs. 6d. a week into the savings' bank, and 

takes out his rent £ 7 per annum, and the interest as it 
becomes due ; what will he have at the end of 12 years ? 

77. A boy just gone to place buys a suit of clothes, for which 

he is to pay in a year, at so much per week, there are 2|- 
yards of cloth at 1 Is. id. a yard, the trimming costs 78. Id., 
and the making lbs. 3^. ; what has he to pay per 
week ? 

k3 
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ANSWERS. 



1. w. 

2. £ 64. I2s. 6d. 

3. £1. lit,6d. 

4. 1 lea. 7 fiir. 22 pis. 3 yds. 

1ft. 4in. 

5. i56918. 199, id. 

6. £l7^.l^,6d. 

7. iS31. 15«. 8H 

8. 120} days. 

9. £348. 16#. 8<2. 

10. 4«.6<f. ^^ 

11. 3920 times. 

12. £ 16. 12«. 2K 

13. 32 days. 
14. 13 persons. 

15. 51^ ft. 

16. £1. 19«. 

17. £b.l7i. 

18. 150 persons. 

19. lOK 

20. £l9.48.7kd.^ 

21. £ 70. 

22. 1901. 08, lOd, 

23. Iqt. Ipt. 2gUlsJt^ 

24. £3. 0«. lOc^. 

25. 3wks. Idy. 19hr8.30min. 

26. 11 marbles. 

27. 42f nuts. 

28. 2«. 4i<7.A. 

29. 18«. 

30. £22.ll8.Sd. 

31. The farmer owes his la- 

bourer £ 3. 98. 

32. 30 lbs. 

33. £2l.l38.4d. 

34. 160 days. 

35. £3. 15«. 

36. £4, U. 2Hgain. 

37. 117 yds. Iqr. InL 

38. 39 boys. 

39. 25 yrs. 33 wks. ^. 



40. 11 sons. 

41. 14^ cart loads. 

42. £ 63. 14«. 

43. 2 yrs. 

44. 25 suits and bd, over. 

45. 1 m. 3 fur. 5 poles, 2 yds. 

1 ft. 6 in. 

46. 60 tons, 9 cwt. 3 qrs. 4 lbs. 

47. 2 m. 3 fur. 12 poles, 2 ft. 

48. 77tons,7cwt.3qrs.201b8. 

49. £ 2. l8. 4id. 

50. £ 5049. l8. 7^d. 

51. £3,b8,6id.^. 

52. £451. 14«. 6^. 

53. £ 1. 28, lOid, ^. 

54. 28,U^.%, 
55 b8 

56! £1. 98, 4d: j, If ; £10. 5«. 

57. 89,088 lbs. 

58. £ 182. 

59. 12,960 tUes. 

60. 12«.6£;. 

61. £ 18. 48, 

62. 16380 lbs. 

63. £300. 

64. 183j^ acres. 

65. £ 1. 19«. 5^^. 

66. £ 158. 98. 

67. £ 127. 16«. 

68. £ 3. 78, Oid. 

69. £58. 16«. IJ. 

70. £518. 14«. 

71. £22. 2«. 

72. 2-^ tons. 

73. 42,187i galls.; £1318. 7«. 

2id. 

74. £ 526. \08. 

75. £5. 16«. 

76. £ 87. 12«. 

77. 11<}.},-A per week. 
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FRACTIONS.— RATIOS.— PROPORTION. 

45. Fractions, If I cut an orange into 4 equal 
parts, then each of these parts will be called one-fourth^ 
and will be represented on a slate, or black board, 
thus : ^. Now suppose I take 3 of these parts, I shall 
then take three times one-fourth^ or three-fourths^ 
which is written thus : f . 

Here the figure 4 denotes the number of parts into 
which the orange is divided, and hence it is called the 
denominator. The figure 3 numbers or shows how 
many of those parts are taken, it is hence called 
the numerator. Writing down the fraction^ with the 
names of its two parts, it appears thus: 

3 numerator. 

4 denominator. 

Again, if an apple or unit be divided into 5 parts, 
and 2 parts be taken, the fraction is expressed thus f : 
if into 7 parts, and 4 parts be taken, the fraction is 
written thus 4 : if into 9 parts^ and 8 be taken^ we 
have the fraction ^. 

From what has here been said we may propose to 
ourselves the following questions : 

1. If I cut an apple into 11 parts, and take 6 of them, what 

fraction would express this portion of the apple ? 

2. In this case, how many parts of the apple wiQ remain ? 

3. What should be added to the | of an apple to make it a 

whole apple ? 

4. If I give away the -ft of a shilUng, how much have I left ? 

5. What part of £1 remains when the ^ of it is paid away? 

6. How could you give me the f of an orange ? 

7. If I had the ^ of a sovereign, and you had the remainder, 

which of us would have the most money ? 

8. How many more marhles have I than you, if I have -^ of a 

dozen, and you -^ of a dozen ? 

9. What is the difference between a shilling and -{j of a shilling ? 
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46 . Ratios* When we compare one nnmber with 
another, as 3 with 6, we say that 3 is the half of 6 ; 
that 5 is the half of 10 ; 4 the fourth part of 16 ; 
8 the fifth part of 40, &c. 

Upon comparing 4 with 5, we say — 4 is four times 
the fifth part of 5 ; that 7 is seven times the ninth 
part of 9 ; that 13 is thirteen times the twentieth 
part of 20, &c. 

Again> comparing 4 with 6, we say 4 is twice the 
third part of 6 \ because, the third part of 6 is 2, 
and 4 is twice 2 ; therefore 4 is twice the third part 
of 6. 

6 is three times the fourth part of 8 ; because, the 
fourth part of 8 is 2, and 6 is three times 2 ; there- 
fore 6 is three times the fourth part of 8. What 
part of 8 is 6 ? Three times the fourth part, or 
simply three-fourths, which is expressed in its nu- 
merical form thus : 



3 



What put of 12 is 
12 „ 
12 „ 
12 „ 
12 „ 



tt 



t$ 



Answers* 
6? 
3? 
9? 
4? 
8? 



i 
4 

I 



What part of 12 „ 
12 „ 
16 „ 
16,. 
21 „ 



Answflfs* 



tt 



ft 



»» 



If 



2? 
10? 

4? 
12? 
14? 



i 

4 
i 



Again, if we compare 9 with 6, we say 9 is three 
times the half of 6, oecause the half of 6 is 3, and 9 
is three times 3 ; therefore 9 is three times the half 
of 6. 

20 is five times the fourth part of 16, because the 
fourth part of 16 is 4, and 20 is five time 4 ; there* 
fore 20 is five times the fourth part of 16. 

What part of 12 is 18 T Three times the half 
which is expressed thus f . 
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u; 


Anawen. Aoi 


iwen 


What part of 15 is 20 ? 


1 


What part of 24 is 30? 


1 


18 „ 24 ? 


i 


28 „ 35 ? 


j 


16„20? 


i 


25„35? 


i 


20 „ 24 ? 


i 


30 „ 42 ? 


i 


18 „ 30 ? 


i 


42„56? 


i 



Now when we know what part one numher is of 
another ; we know what is termed the ratio of these 
two numbers ; thus when we say 6 is the two-thirds 
of 9, the fraction ^ expresses the ratio of 6 to 9. 



What is the ratio of 6 to 8 ? 


Answer f 


91 


9 „ 12? 


» i 


w 


16 „ 20? 


» i 


tf 


18 „ 27? 


» f 


tt 


24 ,, 30 ? 


» 1 


>» 


30 „ 36 ? 


» 4 


Express the ratio of 18 ,, 12? 


» f 


ft 


24 „ 18? 


» i 


ff 


40 „ 25 ? 




»» 


48 „ 30? 


» i 


M 


60 „ 36 ? 


•> i 


tf 


72 „ 60? 


» i 



From this it appears ihai Ratio w the relation that 
one quantity hears to another of the same kind, with 
respect to magnitude. 

The former one of two terms in any ratio is called 
the antecedent, and the latter, the consequent. 

47. Proportion. Now if the ratio between any two 
numbers (say 6 and 9) be the same as the ratio be- 
tween any other two numbers (say 8 and 12), we may 
place these figures in one line thus : 

As 6 is to 9y so is 8 to 12. 

or arranging the line more neatly, with points between 
the figures, thus : 

6 : 9 : : 8 : 12. 

which is read exactly like the upper line. 
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When four figures are amuiged in this order, 
where the ratio between the first two is the same 
as the ratio between the last two, — such figures 
form what is termed a proportion, and when only 
four terms are in a proportion, it is called Simple 
Proportion, the two middle terms are called the 
means, and the first and last terms the extremes. 

In this Une we see that 6 is to 9 a number three 
times the half of itself, as 8 is to a number three 
times the half of itself; so that if only the first 
three of these terms be given, it is evident that we 
can readily find the fourth term thus : 

6 : 9 : : 8. 

As 6 is to 9 a number three times the half of itself, 
so is 8 to a number three times the half of itself ; the 
half of 8 is 4, three times the half of 8 is three 
times 4, and three times 4 is 12, which is the fiourth 
term. 

4 is to 6 as 8 to what number ? 



9 

18 




24 ,, 15 


n 


20 




15 „ 12 


•f 


94 




27 ,. 16 


»» 


30 




36 „ 10 


tf 


18 




8 „27 


91 


30 




27 „ 20 


t» 


39 


n 


26 „ 6 


It 



Answer 12. 




20. 




20. 




9. 




18. 




12. 




12. 




18. 




4. 



48. Suppose any four terms to be proportion^, 
that is, the first term shall have the same ratio to 
the second that the third has to the fourth; for 
example : 

8 : 12 : : 10 : 15. 

Let US multiply the two means together 12x10=1 20,. 
and also the two extremes together 8 x 15 =r 120. 
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Here we find that the product of the means is equal 
to the product of the extremes. 

From this it is evident that when the product of 
the means is known, the product of the extremes 
becomes known. Now a product is the result of the 
multiplication of two factors, — hence if the product 
and one factor be known, we have only to divide the 
product by the known factor in order to obtain the 
unknown factor. If therefore we divide the product 
of the means by the first term of the proportion, we 
obtain the fourth term, or other extreme, as shown 
in the following example : 

8 : 12 : : 10 : 15. 
12 X 10 



8 



15. 



Upon this principle all questions in the Rule of 
Three, or Simple Proportion may be solved. 
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». On comparing £ 40 with ^ 60^ we say that 
£ 40 is ttoice the third part of £60; the ratio 
therefore between £ 40 and ^ 60, is expressed by 
the fraction -f. 

Again, the ratio of 20^. to 30^. is -f 

6 cwt. to 9 cwt. is -f 
12 miles to 18 miles is •} 
16 galls, to 24 galls, is \ 
Here we observe that -f expresses the ratio of 
quantities of the same kind. The learner should re- 
member the fact, that the quantities must be of the 
same kind, for otherwise one of them could not be a 
fraction of the other. It would be absurd to speak 
of the ratio of a pint of milk to a pound of iron, but 
we can compare the ratio of 3 pints : 12 pints, or of 
4 Uss. : 8 Uss. 

The ratio of ^ 40 to ^ 60, is expressed by the 
fraction -f which is called an abstract number ; the 
ratio between 6 cwt. and 9 cwt. is also f . 

Now these two equal ratios form a proportion 
thus: 

iS40 : £60 : : 6 cwt. : 9 cwt. 

That is ^40 : ^60 a quantity three times the 
half of itself, as 6 cwt. : 9 cwt. a quantity three times 
the half of itself. 

Now if only the first, second, and third terms of a 
proportion be given, we can find the fourth term by 
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multiplying together the second and third, and di- 
viding the product hj the first, as already explained. 
But here we cannot multiply ^60 hy 6 cwt. 
Now let us keep altogether out of view the quantities 
that these figures stand for, and consider only the 
numerical values of the terms thus : 

40 : 60 : : 6. 

Performing the Multiplication and Division, we find 
the fourth term to he 9. 

36 X 6 
^^ =9. 
40 

The 9 we must consider to be of the same kind as 
the ratio to which it belongs, namely, the third term 
of the proportion, it is therefore 9 cwt. 

From what has here been said, we can find a fourth 
proportional to three given quantities. By multi- 
plying together the second and third terms, and 
dividing die product by the first, this method is 
known by the term, * The Rule of Three or Simple 
Proportion.' 



RUI>E OF THREE, OR SIMPLE PROPORTION. 

50. In arranging the three given terms of a pro- 
portion or * stating the question ' as it is called, we 
first put in the third place that term which is of the 
same kind as the answer. Then directed by the 
nature of the question, we put in the second place 
the greater or less of the other two terms, according 
as it is seen, that the answer will be greater or less 
than the third term. Let us try by how many methods 
we can work the following examples. 
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If 8 yards cost 6i. what will 12 jards cost ! 

Ex. 1. 8 yds. : 12 yds. : : 6«. : the answer. 

12 X 6 



8 



9. 



Here we have multiplied the second and third 
terms together, and divided hy the lirst ; the result 9 
is of the same kind as the third term, viz., shillings. 

Ex. 2. Since 8 yards cost 6«., therefore twelve 
times 8 yards must cost twelve times 6s, or 72s,, 
therefore twelve times 1 yard must cost twelve times 
the eighth part of 6s, or 9s. 

Ex, 3, Since 8 yards cost 6«., 1 yard must cost 
the eighth part of 6s. or 9^., and if I yard cost 9d,, 
12 yards must cost twelve times 9^1. or 9s» 

Ex, 4. Since 8 yards cost 6s,, 12 yards* which is 
three times the half of 8 yards* must cost three times 
the half of 6s, or 9s. 

Ex. 5. Since 8 yards cost 6s.t I yard must cost 
the eighth part of 6s. or 9d,, and as 12 yards are 
4 yards more than 8 yards, 12 yards must cost the 
price of 4 yards more than 8 yards. 9d, x 4 = 3«. 
which added to the price of 8 yards, gives 6s, + 3s. 
= 9*. 

Ex. 6. The cost of 8 yards is 6«., therefore the 
cost of 4 yards must he the one-half of 6s, or 3s. 
Then the cost of 8 yards with the cost o£ 4 yards, 
will give us the price of 12 yards, that is 6s., + 3s. 
= 9*. 

When the first term of a propoition is unity, it is 
«ndent that the question is then solyed t^ the pro- 
cess of multipMeation oufy, as in the folfowing ex- 
ample: 
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What must I pay for a flock of 132 slieep^ at 
£1. 17 s, 7 id, ahead. 

1 : 132 : : 1 17 7^ to the answer. 
12 X 11 = 132 

22 11 6 
11 



dS 24» 6 6 Answer. 

The pupil should he thus exercised ia solving 
questions hj seyeral methods. 
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51. If the first and second terms be not of the 
same simple denomination, we reduce them to the 
lowest mentioned. 

It is usual also to reduce the third term to the 
lowest mentioned denomination, as in the subjoined 
example : 

If 2 cwt. 3 qrs. 2 libs, of sugar cost ^12. Ss. 4d., 
what is the value of 17 cwt. 2 qrs. 14fbs.? 

cwt* qn» lbs. owt. qn. Ibi. j^» 9, d» 

As 
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£ 73 Answer. 
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BXBROI8B8 IN THB RUI.B OF THRBE, 
OR SIMPLE PROPORTION. 

1. If a sheep cost £ 4, what would 28 cost ? 

2. Of two stone-masons working in the same yard, one was 

observed to raise his mallet 48 times per minute, the 
other 42 ; the first received 5«. per day, what ought the 
second to receive ? 

3. If 42 men can build a house in 108 days, how many men 

vnll build it in 63 days ? 

4. If a man use 2 bushels of corn in sowing 5 acres, how many 

acres will he sow vnth 2 quarters at the same rate ? 

5. How many yards of cloth, at 3«. a yard, are worth 120 

yards, at 5s. a yard ? 

6. If a pasture serves 101 horses 18 days, how long will it 

serve 48 horses ? 

7. If I pay my landlord £ 100 per year, what is that per 

day? 

8. If 12 men can reap a field of wheat in 3 days, in what time 

can the same work be performed by 25 men ? 

9. If £100 gain J64 in one year, what will £737. I2t. 6df. 

gain in the same time ? 
10« If for 64 yards of cloth I pay £ 38. 8«., what must I pay 

for 5 yards at that rate ? 
H. If for £320 I have 60 cwt. of hops, what quantity can I 

have for £ 4601 ? 

12. Three men can reap 6 acres of wheat in 5 days ; now the 

farmer wishes it done in 3 days ; how many men will be 
required to do it in that time ? 

13. An oak which grows 6 inches every year, is of the same 

height as a fir 24 years old, which has grown 10 inches 
every year ; what is the age of the oak ? 

14. What is the interest of £1025. 10«. 9d. for one year, at 

5 per cent, per annum ? 

15. Find the simple interest of £3467 for one year, at 5 per 

cent, per annum. 

16. A man and a boy are at work together, cutting a heading 

in a coal level (the man filling 3 hods to the boy's two), 
the man fills 13 hods ; how many has the boy filled in 
the same time ? 

17. Find the simple interest of £456. 11«. Sd, for 1 year, at 

3 per cent, per annum. 

l3 
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18. What is the simple interest of iS125. 6s.dd,{€fr4 yean, 

at 5 per cent, per annum ? 

19. If for li ounce of tea I pay 6<f., what would 3 cwt. 3 qrs. 

18 ibs. cost ? 

20. If I can have 17 tons carried 18 miles for a certain sum, 

what weight can I have carried 256 miles for the same 
sum? 

21. How much wheat can he purchased for £ 1000, at the 

rate of 17«. 6d. per quarter ? 

22. If 27 ysu-ds cost £b.l28. 6d, how many ells English can 

Ihuyfor^lOO? 

23. If 14 pioneers make a trench in 18 days, how many days 

will 34 men take to do the same, each working 12 hours 
a day? 

24. If I pay £1. 9«. id. of coach hire for 88 miles, for what 

distance should I pay £ 2. 3«. Ad, ? 

25. If a clerk's salary he £100 a year, what must he receive 

for 100 days ? 

26. In what time will a person save £100, if he save It. 6d. 

per week ? 

27. At a guinea per week, how many months' hoard can I have 

for £100? 

28. A leg of mutton weighs 10 ibs. 4 oz., and cost 6«. 4f <7., what 

was the price per ib. ? 

29. 19 tons of doyer seed were received at Hull, on the eastern 
coast, to be conveyed by river and canal to Liverpool, on the 
western coast ; what was the carriage, at 35«. bd. per ton ? 

30. What is a quarter's rent of 500 acres of land, which is let 

for £1. 15«. 6d, an acre ? 

31. How many pieces of money, of 20«. value, are equal to 100 

pieces of 4«. 6d, each ? 

32. If a servant's wages be 25 guineas a year, how much has 

he to receive for 87 days' service ? 

33. How many men can mow a field of 27 a. in 5 days, if 9 

men can do the same in 3 days ? 

34. If 5 lbs. of potatoes cost Sd,, what is the value of 3 cwt. 

2 qrs. 5 lbs. ? 

35. What quantity of hops, at £4. 17«. per cwt., can I pur- 

chase for £ 500 ? 

36. A team of 5 horses plough 1 acres of land in 6 days ; in 

how many days would a team of 6 horses do the same 
amount of work ? 
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37. If a labourer earns 2*. 6d. per day, when wheat is selling at 

9«. per bushel, what ought he to earn when wheat is 
7«. 6df« per bushel ? 

38. How much must be paid for 17 qrs. 1 pk. of com, at 

3«. lOd. per bushel ? 

39. If 30 acres of grass are mown for lit. 9i<f., what sum must 

be paid for mowing 21 acres, 3 roods, 37 poles ? 

40. If a bushel of oats cost 19«. 6i<f., what will be the value of 

15 qrs. 6 bus. 3 pks. 5 qts. ? 

4 1. What is the yearly rent of a farm of 365 acres 2 rds. 6 per., 

at £ 2. 2«. per acre ? 

42. If coals are sold at 18«. 6d. per ton, what wUl be the worth 

of 19i barge loads, supposing each barge carried 43 tons ? 

43. If £ 3. lOs, be paid a servant for 18 weeks' service, how 

long will he be in earning £ 8. 15«. ? 

44. Suppose a servant's wages to be iS 10. 16«. for 42 weeks 

6 days, how long will he be earning £ 3. 12«. ? 

45. If a person earns £ 7. 10«. in three weeks, and lays by the 

half of it, how much will he save per year ? 

46. At 16«. Sd. per week, how many months' board could I 

have for £17. 6«. Sd.} 

47. If 1 cwt. of cheese cost £ 1. 14«. Sd,, what must I give 

for 3^ lbs. ? 

48. If a pound of hemp cost 2^., what must be given for 

7 cwt. 3 qrs. ? 

49. Gave £1, 19». 6d. for 31 yards of muslin ; what will 

715 yds. 3 qrs. 2 nls. cost at that rate ? 

50. If a gentleman's income be £ 500 a year, and he spends 

19«. 4df. per day, how much does he lay by at the 
year's end ? 

51. If for 14«. 2d. I have 5 lbs. of tea, what quantity can I 

have for £27. 1». lO^df.? 

52. If 148 gallons cost £119. 10s., how much of it may be 

bought for £ 89. 12/?. 6^. ? 

53. A bankrupt owes £ 1250, and his effects are only worth 

£144. lOs. 7 id, ; what will his creditors receive in the 
pound? 

54. What is the property tax, at 7d. in the pound, of a farm 

whose rental is 27«. 6d. per acre, and which contains 
912 acres? 

55. A goods' train, consisting of 37 trucks, and each truck 

contained on an average 2 tons 7 cwts. of merchandize ; 
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what weight of goods was Gonveyed by that train, and 
what would be the cost of conTeyance from Derby to 
London, 126 miles, at ^d. per ton per mile ? 

56. If a man in one year spends on an ayerage 16«. lO^if. per 

day ; how much more or less than his income of £ 500 
a year does he spend ? 

57. Find the value of 7 casks of butter, each 3 qrs. 25i ibs., 

at £ 4. 9«. 9id. per cwt. 

58. What quantity of stock in the 4 per cents, can be pur* 

chased for £1849, when they are at 85 ? 

59. What will 71 tbs. 13 oz. 14 drs. of soap cost, when 15 1bs» 

8 oz. cost 14«. 7^d.} 

60. What income will arise from the investment of £ 2000 in 

the 3 per cents., when they are at 69 ? 

61. Bought 27 doz. 5 tbs. of candles, at the rate of 17 d, for 

3 ibs. ; what did they cost ? 

62. The rateable value of a parish amounts to £ 1250, and a 

poor-rate of £ 27. 10«. 6d. is to be raised ; what will » 
person have to pay whose rents are £ 525 ? 

63. The Rochdale Canal commences at Manchester, and joins 

the river Calder near Halifax, its entire length being 3H 
miles ; how long would a boat be in going and return- 
ing the whole length, at the average rate (allowing for 
locks, &c.) of li mUes per hour going laden, and 3 
miles per hour returning unladen ? 

64. How much is a gentleman's estate worth a year, when he 

pays £ 500. 15«. land-tax, at 3«. 9d. per pound ? 

65. If 39 cwt. 1 qr. 11 ibs. of pork cost £b9. Is. 3<f., what 

would 13 cwt of it cost ? 

66. If for 20«. I have 7 cwt. 3 qrs. 4 ibs. carried 40 miles, 

what weight may I have carried 30 miles for the same 
money ? 

67. How much must I pay for hoeing 7 a. 2 r. 10 pr. of wheat, 

paying at the rate of 3a. 6d. per acre ? 

68. How much must a labourer receive for plowing, harrowing, 

and sowing 21 a. 1 r. 31 per. of land, at 1«. 6df. per 
acre? 

69. Sold a dairy of cheese, weighing 9 cwts. 3 qrs. 19 tbs., at 

£2. I2s, 9d, per cwt.; what is their value in half 
crowns ? 

70. A coal master wishes to exchange a load of coal, weigh- 

ing 2 tons 17 cwts., at Bs, 6d. per ton^ for tea and sugar 
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and to have the same quantity of eacfai the tea is 4«. 8^. 
per lb., and the sugar bd. ; what quantity of each will 
he have ? 

71. If a 6<f. loaf weigh 5 lbs. when flour is 9«. 4d, per bushel, 

what ought it to weigh when flour is 7«. Sd. per bushel ? 

72. A tea-dealer bought a chest of tea, containing 100 ibs., 

for £ 20, he sold it at ^^. per ounce ; how much did 
he gain? 

73. What quantity of cheese may be purchased for £ 75. 19«.4i<f., 

if 3^ lbs. cost 28. lOid. ? 

74. If 4 ibs. of sugar cost 28. ld,f what is the Talue of 7 cwt. 

3 qrs. 19 ibs. ? 

75. If iS 3. 10«. will purchase 3 yds. 3 qrs. of doth, how many 

yards may be bought for £ 500 ? 

76. What is the value of a chest of tea, weighing 2 cwt. 1 qr., 

19 ibs., at 8«. 6d. per ib. ? 

77. What is the rent of 173 a. 2 r. 14 p. of bind at £ 1. 7». Sd. 

per acre ? 

78. What must 40«. pay towards a tax, when £ 650. 13«. id, is 

assessed at iS 13. 12«. 4d. ? 

79. If £ 3. 6«. 2^d. will purchase 4 tons 9 cwt.. of coals, what 

quantity will £ 26. 9«. 6d. buy ? 

80. Bought 3 tons 12 cwt. 3 qrs. of sugar for £ 236. 9«. ; what 

is the worth of 1 cwt. 3 qrs. 12 lbs. ? 

81. What will 28 lbs. 8 oz. of honey cost, if 3 lbs. 8 oz. are 

bought for 48. Sd. ? 

82. Find the worth of 7 yds. 3 nails of cloth, if 35 yds. 3 qrs. 

3 nails be sold for £ 12. 7«. Id. ? 

83. If 5 acres are rented for £ 4. 13«. 4d.j how much land may 

be rented for £ 70. 10«. 6d. ? 

84. What must be paid for 1 cwt. 3 qrs. 17 lbs. of wool at 

78. 4d. per stone of 14 lbs. ? 



ANSWERS. 



1. £112. 

2. 48. 4^d. 

3. 72 days. 

4. 40 acres. 

5. 200 yards. 



6. 37 days, 21 hours. 

7. 5». 5}rf. — 5 per day. 

8. 1 day,10hrs. 33min. 36 sec. 

9. £ 29. 10«. Irf.— 480. 
10. £S. 
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11. 862cwt. 2qrs. 211b8. 

12. 5 men. 

13. 14yrs. 20wk8. 5dy8. 12hr8. 

24miD. 
U. £ 51. 5«. 6^—80. 

15. dB173. 7*. 

16. 8 hods.— 2. 

17. £13. 13*. 11K--60. 

18. £2b.U.4d. 

19. £116. 16«. 

20. 1 ton, 3 cwt. 3 qrs. 17 ibs. 

8oz. 

21. 1142 qrs. 6bus.3pk8.lptL 

1 qt.— 9. 

22. 384 EngUsh eUs. 

23. 7 dys. 4 hrs. 56 min.— 16. 

24. 130 mUes. 

25. £27. 78. IIH— 135. 

26. 1333 wks. 2 dys.— 6. 

27. 23mth8. 3wks. Idy. 16hrs. 

28. 7H— 156. 

29. £33. 12«. lid. 

30. £ 887. 10«. 

31. 22i pieces. 

32. £ 6. 5*. lidL— 210. 

33. 5 men. — 2. 

34. 19*. lOrf.— 1. 

35. 103 cwt. 10 lbs. 6 oz. 4 drs. 

—28. 

36. 5 days. 

37. 28.3d. 

38. £ 26. Is. id. 

39. Ss. 7idf.-3422. 

40. £119.16*. 7K— 2. 

41. £ 767. 12*. 6trf.— 96. 

42. £ 775. 12*. 3d. 

43. 45 wks. 

44. 14 wks. 2 dys. 

45. £65. 

46. 5^ months. 

47. U.ld. 



48. £9. 18*. Uif. 

49. £45. 12*. IH— 416. 

50. £ 147. 3*. id. 

51. £191ib8. 4oz. 

52. Ill galls. 

53. 2*. 3|4i 

54. £36. 11*. 1<;. 

55. Weight, 89 tons, 19 cwt.; 

cost, £ 34. 4*. 8}<2.— 2. 

56. £ 192. 0*. 7id. less than 

his income. 

57. £27. 12*. llrf.— 14. 

58. £2175. 5*. lO^d.- 30. 

59. £ 3. 7*. 9K— 3524. 

60. £2898. 11*.— 12. 

61. £ 7. 15*. 4ii.— 1. 

62. £11. 11*. 2i<;.— 100. 

63. £21 hrs. in going; and 

10 hrs. 30m. in returning. 

64. £ 2670. 13*. 4d. 

65. £ 19. 10*. 3£i.— 819. 

66. 10 cwt. Iqr. 14ib8.— 2 

67. £ 1. 6*. 5i^.— 80. 

68. £1.12*. lf<;.— 152. 

69. 209 half-cr. 9<f.— 15. 

70. 4tb8. 12oz..— 152ofeach. 

71. 4 Its. loz. 11 drs.— 48. 

72. He gained £ 3. 6*. Sd. 

73. 16 cwt. 2 qrs. lib. 10 oz. 

12 drs.- 72. 

74. £23. 1*. IIH 

75. 535 yds.— 6. 

76. £ 115. 3*. 6d. 

77. £ 240. 2*. 7rf.— 8. 

78. lOrf.— 704. 

79. 35 tons, 12 cwt. 

80. £ 6. 0*. 8i£f.— 4824. 

81. £1.18*. 

82. £2. 7*. 8irf.— 285 

83. 75 a. 2 r. 10 per. 

84. £5. 11*.6H— 6. 
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1 and 1 are 2 

2 3 

3 4 

4 5 

5 6 

6 7 

7 8 

8 9 

9 10 

10 11 

11 12 

12 13 



7 and 1 are 8 

2 9 

3 10 

4 11 

5 12 

6 13 

7 14 

8 15 

9 16 

10 17 

11 18 

12 19 



ADDITION. 

2 and 1 are 3 

2 4 

3 5 

4 6 

5 7 

6 8 

7 9 

8 10 

9 11 

10 12 

11 13 

12 14 



8 and 1 are 9 

2 10 

3 11 

4 12 

5 13 

6 14 

7 15 

8 16 

9 17 

10 18 

11 19 

12 20 



3 and 1 are 4 

2 5 

3 6 

4 7 

5 8 

6 9 

7 10 

8 11 

9 12 

10 13 

11 14 

12 15 



4 and 1 are 5 


5 'and 1 are 6 


6 and 1 are 7 


2 


6 


2 


7 


2 8 


3 


7 


3 


8 


3 9 


4 


8 


4 


9 


4 10 


5 


9 


5 


10 


5 11 


6 


10 


6 


11 


6 12 


7 


11 


7 


12 


7 13 


8 


12 


8 


13 


8 14 


9 


13 


9 


14 


9 15 


10 


14 


10 


15 


10 16 


11 


15 


11 


16 


11 17 


12 


16 


12 


17 


12 18 



9 and 1 are 10 

2 11 

3 12 

4 13 

5 14 

6 15 

7 16 

8 17 

9 18 

10 19 

11 20 

12 21 
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ADDITION TABLES. 



10 and 1 are 11 


11 and 1 are 12 


12 and 1 are 13 


2 


12 


2 


13 


2 14 


3 


13 


3 


14 


3 15 


4 


14 


4 


15 


4 16 


5 


15 


5 


16 


5 17 


6 


16 


6 


17 


6 18 


7 


17 


7 


18 


7 19 


8 


18 


8 


19 


8 20 


9 


19 


9 


20 


9 21 


10 


20 


10 


21 


10 22 


11 


21 


11 


22 


11 23 


12 


22 


12 


23 


12 24 


13 and 1 are 14 


14 and 1 are 15 


15 and 1 are 16 


2 


15 


2 


16 


2 17 


3 


16 


3 


17 


3 18 


4 


17 


4 


.18 


4 19 


5 


18 


5 


19 


5 20 


6 


19 


6 


20 


6 21 


7 


20 


7 


21 


7 22 


8 


21 


8 


22 


8 23 


9 


22 


9 


23 


9 24 


10 


23 


10 


24 


10 25 


11 


24 


11 


25 


11 26 


12 


25 


12 


26 


12 27 


16 and 1 are 17 


]7andli 


ire 18 


18 and 1 are 19 


2 


18 ^ 


2 


19 


2 20 


3 


19 


3 


20 


3 21 


4 


20 


4 


21 


4 22 


5 


21 


5 


22 


5 23 


6 


22 


6 


23 


6 24 


7 


23 


7 


24 


7 25 


8 


24 


8 


25 


8 26 


9 


25 


9 


26 


9 27 


10 


26 


10 


27 


10 28 


11 


27 


11 


28 


11 29 


12 


28 


12 


29 


12 30 



MULTIPIiIOATZON 
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times is 





Twice 


1 





1 


2 





2 


3 





3 


4 





4 


5 





5 


6 





6 


7 





7 


8 





8 


9 





9 


10 





10 


11 





11 


12 





12 


13 





13 


14 





14 


15 





15 


16 





16 


17 





17 


18 





18 


19 





19 


20 





20 



is 
are 2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 



4 times 


is 


5 times is 


1 


are 4 


1 are5 


2 


8 


2 10 


3 


12 


3 15 


4 


16 


4 20 


5 


20 


5 25 


6 


24 


6 30 


7 


28 


7 35 


8 


32 


8 40 


9 


36 


9 45 


10 


40 


10 50 


11 


44 


11 55 


12 


48 


12 60 


13 


52 


13 65 


14 


56 


14 70 


15 


60 


15 75 


16 


64 


16 80 


17 


68 


17 85 


18 


72 


18 90 


19 


76 


19 95 


20 


80 


20 100 



3 times 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



is 
are 3 
6 
9 
12 
15 
18 
21 
24 
27 
30 
33 
36 
39 
42 
45 
48 
51 
54 
57 
60 



6 times 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



is 

are 6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

66 

72 

78 

84 

90 

96 

102 

108 

114 

120 



M 
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MULrTIPLKATlOV TABLES. 



MUIdTIPIiiaATZON. 



^timesO 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



is 

are 7 

14 

21 

28 

35 

42 

49 

56 

63 

70 

77 

84 

91 

98 

105 

112 

119 

126 

133 

140 



lOtimesO 


is 


larelO 


2 


20 


3 


30 


4 


40 


5 


50 


6 


60 


7 


70 


8 


80 


9 


90 


10 


100 


11 


110 


12 


120 


13 


130 


14 


140 


IS 


150 


16 


160 


17 


170 


18 


180 


19 


190 


20 


200 



StiMtO 


is 


9 times 


is 


1 


ire8 


1 1 


ire9 


2 


16 


2 


18 


3 


24 


3 


27 


4 


32 


4 


36 


& 


40 


5 


45 


6 


48 


6 


54 


7 


S6 


7 


63 


8 


64 


8 


72 


9 


72 


9 


81 


10 


80 


10 


90 


11 


88 


11 


99 


12 


96 


12 


108 


13 


104 


13 


117 


14 


112 


14 


126 


IS 


120 


15 


135 


16 


128 


16 


144 


17 


136 


17 


153 


18 


144 


18 


162 


19 


152 


19 


171 


20 


160 


20 


180 


U limes 


is i 


12 times 


is 


larell 


larel2 


2 


22 


2 


24 


3 


33 


3 


36 


4 


44 


4 


48 


5 


55 


5 


60 


6 


66 


6 


72 


7 


77 


7 


84 


8 


88 


8 


96 


9 


99 


9 


108 


10 


110 


10 


120 


11 


121 


11 


132 


12 


132 


12 


144 


13 


143 


13 


156 


14 


154 


14 


168 


15 


165 


15 


180 


16 


176 


16 


192 


17 


187 


17 


204 


18 


198 


18 


216 


19 


209 


19 


228 


20 


220 


20 


240 



MONEY TABX.E8. 
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STERItZNO MONBY. 



FARTHINGS TABX^. 

^ means one farthing. 

i means one half-penny or two farthings. 

} means three farthings. 



2 jEarthings are 1 ha]f-p«nny 

4 1 penny 

5 U 

6 H 

7 1} 

8 2 pence 
10 2i 

12 3 

15 3f 

16 4 

20 5 

21 5^ 



24 farthings are 6 pence 



26 
28 
31 
32 
33 
36 
38 
40 
44 
48 
96 



6* 

7 

7J 
8 

8* 
9 

H 

10 

11 

12 or U. 
24 or 1 florin. 



PENCE TABLE. 



8. d, 

12 pence are . . 10 

20 18 

24 2 

30 or ^ a crown 2 6 

36 3 

40 3 4 

48 4 

50 4 2 

60 or a crown 5 

70 5 10 

72 6 

80. 6 8 

84 7 

90 or three \ crowns 7 6 

96 8 

100 8 4 



». d, 
108 pence are ... 9 
110 9 2 

120 or i a sovereign 10 
130 10 10 

132 11 

140 11 8 

144 12 

150 or flye i crowns 12 6 
160 13 4 

170 14 2 

180 or six i crowns 15 
190 15 10 

20a 16 8 

220 18 4 

240 (a sovereign) £10 
252 or a guinea 110 
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WBIOHTS AND MBA8URE8. 



SHILLINGS TABLE. 



20 make . 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 



£. 9. 


d. 


«. 


1 





105 make 


1 5 





120 


1 10 





125 


1 15 





130 


2 





140 


2 5 





145 


2 10 





155 


2 15 





160 


3 





175 


3 5 





180 


3 10 





195 


3 15 





200 


4 





300 


4 5 





400 


4 10 





500 


4 15 





600 


5 





1000 



£. «. d. 



5 5 





6 





6 5 





6 10 





7 





7 5 





7 15 





8 





8 15 





9 





9 15 





10 





15 





20 





25 





30 





50 






WBZOHT8 AND MEA8URB8. 

AVOIRDUPOIS WEIGHT. 






16 drams make 
16 ounces 
14 pounds 

Drams. 16 
256 
7168 
„ 28672 
„ 573440 
The new Act dedaret that " 






1 ounce, oz. 
1 pound, lb. 
1 stone, St. 

make 1 

16 

448 

1792 

35840 



28 pounds make 1 quarter, qr. 
4 qrs. or 1 1 2tbs, 1 hundred, c¥rt. 
20 cwt. . . 1 ton ton. 






f» 



ounce. 

1 pound. 
28 „ 1 quarter. 
112 „ 4 „ 1 hundred wdght. 
„ 2240 „ 80 „ 20 . . 1 ton. 
all aitielei lold by weight shall be bv avoir- 



n 



dupois weight, excepting gold, silver, platina, diamonds, and other 
precious stones and drugs when sold by retul ; and that such excepted 
articles and none others, may be sold by Troy Weight." "No weights 
made of lead or of pewter shall be stamped or used." 

The stone formerly varied firom 8 lbs. to l6tbs. in difierait places ; but 
by the late Act the stone is to consist of U tbs. avoirdupois, and the cwt. 
of 8 stone ; and all contracts made by any other stone, &c., are to be null 
and void. But notwithstanding the laws for nnifcmnity, irregularities still 
prevail, as in butchers' meat, for 

8 tbs. make 1 stone of butdiers' meat in London. 
14 lbs. „ 1 stone of ditto, elsewhere. 



WEIGHTS AND MEASURBS. 137 



TROY WEIGHT. 

24 grains make 
20 pennyweiglits 
12 ounces 



25 pounds 
100 pounds 
20cwt. 



1 pennyweight dwt. 

1 ounce . . oz. 

1 pound . lb. 

i quarter of ahund. qr. 
1 hundred weight cwt. 
1 ton of gold or silver Um. 

Grains. 
24 make 1 pennyweight. dwts. 

480 „ 20 „ I ounce. oz. 

5760 ,j 240 „ 12 ,, 1 pound, tb. 
A bar of bullion is from 15 to 30 lbs. 

By this weight gold, silver, jewels, and precious stones in weighed. It 
is also used in ascertaining the strength of spirituous liquors, and in expe- 
riments in natural philosophy, though the weights for this latter purpose 
are oeneraUy constmeted in decimals from 10,000 grains, to the one- 
hundredth part of a grain ; it is used to compare the dwere&t wei^ts with 
each other. 

The weighing of diamonds is an exception in Jewellery ; they arc weighed 
by the carat, wmch is three-quarters and one-suth of a grain. 

The ' Imperial Standard Pound Troy,' made in the year 1758, is that 
from which all other weights are derived, computed and ascertained ; one- 
twelfth of it is an ounce ; one-twentieth of the ounce is a pennyweight ; 
one twenty-fourth of the pennyweight is a grain ; so that 5760 grains make a 
Troy pound, and 700O sucn grains make a pound avoirdupois. This standard 
was adopted as beinff the weight of a cubical inch of distilled water, which 
was found to weigh By Fahrenheit's thermometer (the barometer being at 
thirty-six indiea) S52 grains, 458 thousandth part of a grain. 



apothecaries' WEIGHT. 

20 grains {gr8,) make 1 scruple equal to 20 grains Troy, sign 9 

3 scruples ,, 1 dram ,, 60 „ „ 5 

8 drams f, 1 ounce ,, 480 „ „ 3 

12 ounces ,, 1 pound „ 5760 „ „ ft. 

Grains, grs. 20 make 1 scruple. 9 

„ 60 ly 3 ,1 1 dram. 5 

,, 480 II 24 II 8 II 1 ounce. ^ 

,1 5760 II 288 II 96 1, 12 „ 1 pound, tb 

Apothecaries compound their medicines by these weights, but buy and 
sell by avoirdupois. 

The pound, ounce, and gram, are the same as the Troy weight. 

m3 
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WEIGHTS AND MEASURES. 



LONG MEASURE. 



3 barleycorns make 
3 inches 



4 inches .... 
9 inches .... 

12 inches .... 

3 feet .... 
lifeet .... 
2ifeet .... 

5 feet .... 

6 feet or 2 yards 
120 fathoms .... 

5^ yards, or 11 half yds, or 16^ ft. 

4 poles, 100 links 
40 poles, 10 chains, or 200 yards 

8 fur. 80 chains, or 1760 yards 
3 miles .... 
60 geographical miles, or 69^ 1 
statute miles j 

A line is the 19th part of an inch. 
The Scotch and Inah miiei are about 1} English. 
Barleycorns. 



1 inch 


in. 


1 palm 
1 hand 


pm. 
hd. 


1 span 
Ifoot 


sp. 

ft. 


1 yard 
1 cubit 


yd. 

cub. 


1 military pace 


m. pa. 


1 pace 

1 fathom . 


pa. 
fa. 


1 cable's length 
1 rod, pole or perch. 
1 chain . ch. 


1 furlong . 
1 mile 


fur. 
mi. 


1 league . 


leag. 


1 degree . 


deg. 



»» 



1 

12 

36 

198 

7920 

63360 

190080 



inch. 



*9 
tt 
It 
»» 
tt 

n 



1 foot. 

3 



16i 
660 
5280 
15840 



»» 
t* 



1 yard. 

^i ft 1 pole, rod or perch. 
220 „ 40 „ 1 furlong. 
1760 „ 320 .. 8 ., 1 mile. 
5280 



tt 



960 „ 24 ,, 3 „ 1 league 



II V«UV II ifW II M-X ff 

The hand is rarely used, except in the measorement of horses ; and the 
fathom in sounding the depth of the ocean or of mines. The navy log 
line is 48 feet long. 

The standard of this measure is declared to be " the straight line or 
distance between the centres of the two points in the gold studs in the 
straight brass rod now in the custody of tne Clerk of the House of Com- 
mons, whereon the words and flnires, * Standakd Takd, 176O,' are 
engraved. This distance, when the brass is at the temperature of GsP 
by Fahrenheit's thermometer, shall be the only standard measure of ex- 
tension in the three kingdoms, by which aU other measures of extension, 
whether lineal, superficial, or solid, shall be derived and computed." 

The measure it lost may be restored by comparison with a pendulum 
vibrating seconds of mean time in the latitude 01 London, in a vacuum at 
the level of the sea, in the proportion of 36 inches to 39' 1393. 

This measure is for length without regard to breadth. 

Mechanics have their measures divided into 8ths and l6ths of an inch ; 
and for scientific purposes they are divided into lOthi and lOOths, iSrc. 



WEIGHTS AND MEAdURBB. 
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SURFACE^ SQUAREy 

144 inches make 

9 feet 
100 feet 
272i feet 

30i yards 

16 poles 

40 poles, or 1 2 1 square yds. 



OR LAND MEASURE. 



r» 
If 
tt 

It 



1 square foot 
1 square yard 
1 sqr. of flooring 
1 rod brick work 
1 pole, rod or perch 
1 chain 
1 rood 



4 roods or 10 chains, or 160 poles, or 4840 yards 
640 acres .... 1 mile 

Inches. 
144 make 
1296 
39204 
1568160 
6272640 



8. f. 

8. yd. 

8. fl. 

r. b. w. 

P- 
ch. 

r. 

1 acre a. 

m. 






V 



ft 



Ifoot. 

9 feet. 1 yard. 
272i „ 30^ „ 1 pole. 
10890 „ 1210 „ 40 „ 1 rood. 
43560 „ 4840 „ 160 „ 4 „ 1 acre. 

The square of a number ia obtained by multiplying the number by 
itself as IS x 13=144, the square of IS. 

By this measure all things that have length and breadth are measured. 

Land is measured by OwUer*» Chattiy it is as follows: Lenffth: — 
7*92 inches make 1 link , IS inches, or 1*516 links make 1 foot ; 36 inches, 
or 4*545 links, make 1 yard ; 108 inches, or S5 links, make 1 pole or perch ; 
702 inches, or 100 linlu, or 66 feet, or 23 yards, or 4 poles, make I chain ; 
7920 inches, or 1000 Unks, or 10 chains, make 1 furlong ; 63360 inches, or 
8090 links, or 80 chains make 1 mile. Square: — 63'7S6 square inches, 
miiJEe 1 square link ; 2*295 square links make 1 square foot ; 20*661 square 
links make 1 square yard ; ra5 square links make 1 square pole ; 10,000 
square links make 1 square chain ; 25,000 square links, or 2*5 souare chains, 
make 1 square rood; 100,000 square links, or 10 square chains, make 
1 square acre. 

CUBIC OR SOLID MEASURE. 






1 solid foot 
1 yard. 

1 ton or load. 



1728 inches make 
27 feet „ 
40 feet of rough, or 50 of 

hewn timber 
42 feet 
1 yard of earth 

The dimensions of timber, stone, excavations, and all works which have 
length, breadth, and thickness, are taken by lineal measure ; but the con- 
tents are calculated by cubic measure. 

A cube is a solid body and contains length, breadth, and thickness. A 
cube number is produced hj multiplying that number twice into itself, thus 
343 is a cube number, and is produced by multiplying the number 7 twice 
into itself, as 7 x 7 x 7=343. 



1 ton of shipping, 
lload. 
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WEIGHTS AND MBASVES8« 



DRY MEASURE. 



4 gills make 

2 pints „ 

2 quarts or 4 pints 

2 pottles or 8 pints, or 4 qts* 

2 gallons 

4 pecks 



2 bushels 

4 bushels 

5 bushels 
8 bushels, or 2 coombs 

4 quarters or 32 bushels 

5 qrs.or lOcoombs, or40bush. 1 
2 weys, or 80 boshds 1 
1 last of meal . 12 



pint 
quart 
pottle 

gallODT 

peck 
bushel 
strike 
coomb 



pt. 

qt» 

pot. 

galK 

pk^ 

busbk 

str. 

cb. 



market porter's load, 
quarter qr. 

chaldron chal. 

wey, or horse load, 
last 
barrels. 



Corn, firoit, oj^ten^ rait, and other dry goods arc meanved by flii» Tabkr 



Gallons. 
2 make 



8 

16 

32 

64 

320 

640 



n 






I 

4 

8 

16 

32 

160 

320 



peck. 






$f 






1 bushel. 



2 
4 

8 
40 
80 



» 



»» 



»» 



tt 



1 
2 

4 
20 
40 



strike. 

1 coombr 

2 „ 1 quarter. 
10 „ 5 „ Iweyorload. 
20 „ 10 „ 2 ,, 1 last. 



tt 



tt 
tt 



tt 



Imperial DrVy and Liquid Measure. — 1*25 Ytx. of diaiiUed water (at the 
temperature of 63° Fahrenheit and barometer SO inches) 34*660 cubic inchea 
make 1 pint ; 3*5 lbs of water, 69*318 cubic inches-make 1 quart ; 5 tbs. water, 
138,637 cubic inches make- 1 pottle; lOtbs. water, 377*374 cubic inches, 1 gal- 
lon; 30 lbs. of water, 664*548 cubic inches, make 1 peck; 86 lbs. of water, 
3218*193 cubic inches make 1 bushd ; 320tbs. of water, 8873*763 cubic inchea 
make 1 coomb; 640 lbs. of water, 17745*686 cubic inches make 1 quarter. 



When goods were sold by heaped measure^ they were heaped up in form 
of a cone, sudi cone beinv o inches in height above the rim. AH measures 
are to be made eylindrical, and their diameter to be as follows ; 

Bushel 

Half bushel 

Peck .... 

Half peck, or gallon . 

Quartern, or luilf gaUon 

Half quartern • 



19^ inches 
15| do. 
13| do. 

do. 

do. 

do. 



n 

6i 



The measurement to be made from outside to outside, on the top. 
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WINE AND SPIRIT MEASURE. 



make 



4 gills 

2 pints 

4 quarts 
63 gallons 
84 gallons „ 

2 hogsheads, or 126 gallons 

4 hogsheads, or 252 gallons 



n 



1 pint pt. 

1 quart qt. 

1 gallon gall. 

1 hogshead hhd. 

1 puncheon pun. 

1 pipeorbtttt pipe. 

1 tun tun. 



Pints. 
2 make 
8 



336 

504 

672 

1008 

2016 



4 

168 
252 
336 
504 
1008 



1 quart. 



»9 
t» 
ft 
tt 
»> 



tt 



1 

42 

63 

84 

126 

252 



gallon. 



tt 
tt 
tt 
tt 
tt 



1 tierce. 



H 
2 

3 

6 



rr 
tt 
tt 
tt 



1 hogshead. 

li ri 1 puncheon. 

2 .. li „ 1 pipe. 



tt 
tt 



tt 
tt 



tt 



1 tun. 



In London the gill is called a quartern ; in the North of England a 
noggin, and a half pint ia tenued a gill. 



ALE, BEER, AND PORTER MEASURE. 



4 gills make 

2 pints „ 

4 quarts „ 

9 gaUons „ 

2 firkins, or 18 gallons 

2 kilderkins, or 36 gaUons 

3 kilderkins, or 54 gallons 
2 hogsheads, or 108 gallons 



1 pint pt. 

1 quart qt. 

1 gallon galL 

1 firkin fir. 

1 kilderkin kild. 

1 barrel bar. 

1 hogshead hhd. 

1 butt butt. 



Pints. 
2 make 
8 



72 

144 
288 
432 
864 



tt 
tt 
tt 
tt 
tt 
tt 



1 quart. 
4 



36 

72 

144 

216 

432 



tt 
tt 
tt 
tt 
tt 
tt 



1 

9 

18 

36 

54 

108 



gallon. 

1 firkin. 



ft 
tt 
tt 
tt 
tt 



2 

4 

6 

12 



tt 

tt 
tt 



tt 



1 kilderkin. 

2 „ 1 barreL 

3 „ 1 i „ 1 hogshead. 
6 .. 3 .. 2 .. 1 butt. 



tt 



tt 



tt 



By the Act for establishing onifonnity of weights and measures, the 
' Imperial Standard Gallon/ containing 377*374 cubic inches, is now the 
only standard measure of capacity for wine, beer, ale, spirits, and all sort* 
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WEIGHTS AND MEASURES. 



of liqnidi, and also for diy goods, heaped measure having been abolished. 
The 'Impexial GaUon/ contains 10 ms. avoirdupois weight of distilled 
water, wariied in water atthe tempetature of W of FUirenheit's thermo- 
meter, the oarometer being at 30 inches. All measures are to be taken in 
parts or certain portions of the ' Imperial Gallon :' the quart to be one- 
lourth part, and the pint one-eight part of such standara nllon, and 2 
such gallons shall be a peck, and 8 gaUons shall be a busfad, and 9 such 
buabcu n quarter. 

CLOTH MEASURE. 
U$edfor aUdrepeffy ff9$dt^ 



2^ inches make 
4 nails ,, 

4 quarters, or 36 in. 

5 „ or 1^ yard 
3 
6 



ft 



ft 



1 nail . nL 

1 quarter of a yard <|r. 
1 yard yd, 

1 en . . en. 
1 Flemish ett . eU. 
1 French eU' . en. 



N. B. Many goods are made eU wide, but it i» illegal to mearozetiiaft 
oifbjtheell. 



TIMB» 



60 thirds make 
60 seconds 
60 minutes 
12 hours 
24 hours 

7 days 

4 weeks 



ft 
tf 
ft 



ft 



ft 



1 second 


sec; 


1 minute 


min- 


1 hour 


hr. 


1 working day 


w. d. 


1 natural day 


n. dL 


1 week . 


wk. 


1 lunar month 


1. m. 


1 year 


yr- 


1 yeav 


yr. 


1 year 


K- 


1 solar yeai 


s. y. 


1 century 


cen. 



12 calendar months 

13 lunar months,l day 6 hours 
52 weeks 

365 days, 5 hours, 48 min. 51 isec. 1 
100 years 

Seconds. 

60 make 1 minute. 
3600 „ 60 If I hour. 

86400 „ 1440 „ 24 ,, 1 day. 
604800 „ 10080 „ 168 „ 7 ,, 1 week. 
2419200 „ 40320 „ 672 ., 28 ,. 4 ., I moBth. 



H. 



ft 
D. H. M. 



ft 



tt 



31556937 » 525948 » 8765 » 365 5 48 57''»1 Solar year. 
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DAYS. 

A Sidertal da^ i»the veal and invariable period of the dioraalfolalion of 
<he earth on its axis, and contains 23 houn, 66 mintttea, 3*5 lacoa d a of 
mean solar time. 

A S9lar dojf is the mean apparent time of ooiB verolatiaii of .tiw eiith on 
its axis, 24 houss. 

A iMMorda^ is 24 hours, 48 minutes. 

MONTHS. 

The year is divided into 12 Calendar Months ; January, February, March, 

April, May, June, July, August, September, October, NoTember,December. 

Calendar Montht are those by which we reckon time ; they are unequal, 

varying from 30 to 31 days, excepting Februaiy, which has 28 and in leap 

year 29 days. 

The memoir will be assisted in retaining the length of each month by 
•the following lines : 

Thirty days hath September, 
April, June, and November, 
February hath twenty-eight alone. 
And all the rest have thirty-one ; 
Except in leap year, at which time 
February's days are twenty-nine. 
A Periodical Month is the time the moon takes to revolve from one point 
«f the heavens to the same point agun, which is 27 days, 7 hours, and 43 
minutes. 

The Synodical Month means from one new moon to the new moon again, 
4tnd consists of 29 days, 12 hours, and 44 minutes. 

A Solar Month is the time the sun takes in passing through a sign of the 
xodiac. The sodiac is that circle in the heavens in which the son appeasn 
to move ; and is divided into 12 signs. 

LEAP YEAR. 

To know when it is leap jear, divide the date of the year hj four, and if 
there be no remunder, it u leap year; and if there be anj, itshowa how 
snany yean have elapsed aince the last leap year. 

SEASON43. 

Spring commences March 21 I Summer, (longest day) iiane SI 

Autumn do. September 28 | Winter, (■i^oitest day) December 84 

Spring commences at the * Vernal Equinox,' when the Sun enters 
'Aries;' Summer, at the 'Summer Solstice,' when he enters 'Cancer;' 
Autumn, at the 'Autumnal Equinox,' when he enters 'Libra;' Winter,at 
ihe Winter Solstice,' when he enters ' Capricorn.' 

GEOGRAPHICAL AND ASTRONOMICAL TABLES. 
60 seconds 1 minute ' I 30 degrees 1 sign s. 

60 minutes 1 degree ^ | 90 degrees 1 quadrant qd. 
4 quadrants, 12 signs, or 360 degrees, 1 great circle. 

DkfisUm of a degree^ or mean apparent motion of the sun. 



360 degrees equal 24 hours. 
15 „ 1 hour. 

1 M 4 minutes. 



i a degree equals 2 min. 

i « In 
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BdUATION OF TIMB. 

Squal or Mean Time ii exmctlT t4 honn, as ihown \tf a ff6od dock. 

ApwurerU Time is the interval of time between the sun's being in the 
merioian on one day to that of the meridian the next day : about half of 
the year the sun's meridian time is a little less than 84 hours, and the 
other half a little more ; thus then the dock and sun, or sun-dial, are not 
alike in time. There are onlv four days in the year in which the dock and 
'sun agree. The difl!erence oetween the son and the dock timfe is called 
the Equation of Time. 
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